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SUBSTITUTE METALS for scarce alloy 
tools may help provide enough tools 
to “go around” in war-busy plants. 
There is no substitute for tool care to 
make these tools last long enough to 
finish the job. 

WPB's nine rules for tool care are 
all important. Point six, particularly— 
“Keep Tools Lubricated and Cooled— 
nothing will damage tools more quickly 
than operation without proper lubrica- 
tion and cooling.” 

It is not enough to select cutting 
fluids that merely prevent tools from 
burning or tearing the work. The right 
coolant and proper application can add 
hours between tool changes, save exces- 
sive grinding and loss of tool stock, 
and give better finish and accuracy. 
These simple suggestions may help 
vou give your tools a longer and more 
productive life. 


1. Select the right cutting fluid. 
There is no simple formula for select- 
ing the best cutting fluid for a particu- 
lar job. The requirements for each job 
must be carefully analyzed as to the type 
of tool used—metals to be machined— 





How cutting oils and 





can help 


cutting feeds and speeds—finish and 
accuracy required. With all of these 
facts, and a complete knowledge of 
cutting oil qualities, the cutting fluid 
requirements on any job can be deter- 
mined without a great deal of trial 
and error. 

You can eliminate the errors and 
many trials by discussing your prob- 
lems with one of our Cutting Oil Spe- 
cialists. His experience in other plants 
with similar problems will save mak- 
ing many experiments. His knowledge 
of products recently developed for these 
new problems will be invaluable. 


2. Apply it in the right places. 
What cutting fluid you use is no more 
important than where and how it is 
applied. Flooding the tool and work 
is important for cooling action. There 
must also be a sufficient volume of 
fluid to reach the point of contact of 
tool and work. Operators should be 
cautioned to return the coolant stream 
to the most effective position after 
changing tools or work. 


3. Keep it clean. Cutting fluids are 
subjected to considerable contamina- 


tion. Metal particles should be r 
moved at regular intervals by cleanin 
out the machine, or by filtering or cer 
trifuging the oil. Coolant lines shou! 
be kept free from deposits by usi: 
soluble oils which form stable emu 
sions. Oils are available which do n 
become rancid or develop strong o 
jectionable odors. Make this an i: 
portant consideration in selecting c 

ting oils. 

A Standard Cutting Oil Special 
will have many more suggestions ft 
helping you conserve tools throu; 
the use of better cutting oils and cox 
ants. Call any Standard Oil Company 
(Indiana) office, or write 910 S. Mic! 
gan Ave., Chicago 5, Illinois, for this 
service. In Nebraska, call any Standard 
Oil Company of Nebraska office. 





1. Put your tools away. Tools are weap- 
ons; they must be kept sharp. 


2.Change bits before they get too 
dull. You can work faster, better with a 
sharp tool. 


3.Keep rocker rest flat with shims. 
Your tool point takes a better bite when 
the tool rest is flat. 


4. Put blocks close—clamp work tight. 
If blocks are too far apart, work is springy, 
may snap drill. If clamps are loose, work 
may turn and hurt you. 

5. Look out for point of drill. Adjust 
tool stop so point won't be damaged by 
the harder backing plate. Don’t let drill 
point hit table when removing. 


6. Keep tools lubricated and 
cooled. Nothing will damage tools 
more quickly than operation without 
proper lubrication and cooling. 

7. Fit cutter snugly and evenly on 


arbor. If you force or pound the cutter 
on, it won't run true. 


8.Keep yokes close to cutter. Orher- 
wise you will get chatter and runout. 


9.Keep spacing collars clean and 
parallel. Drunk milling cutters wobble, 
causing runout. 


Oil 1s Ammunition... Use it Wisely 
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Coniract Termination 17 


In this article the author points out the 
fact that now is the time to clear away the 
underbrush of confusion which threatens to 
retard the reconversion of automotive plants 
when peace comes. 


Diversification of War Products 18 


This is the eighty-seventh monthly produc- 
tion story that shows just how things are 
done in the front line plants. This month 
the Minneapolis-Moline Power Implement 
Co. steps into the limelight. 


New Turrets on American 
Heavy Bombers 26 


The gun turrets on our bombers are mar- 
velous bits of engineering in themselves. 
This is an account of the newest achieve- 
ments of the men on the home front in 
backing up the men on the fighting front. 


Development of the P-38 Fighter 32 


Star'ing with the XP-38 of 1937 this is a 
chronological list of. developments as they 
occurred. It carries the reader right up to 
date with the current P-38, the sixteenth 
mod!.in the long series. Liberally illus- 
tratc | with keyed drawings and photos. 


Salt “3ath Treatment 38 
Her: is told‘the proper proctdure for the 
use the salt bath treatment on. aircraft 
pai Written with authority and backed 
by © verience, the right thing to do in.the 
righ. way is pointed out. 
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The Stuff That Jobs—Not 
Dreams—Are Made of 


By Alfred P. Sloan, Jr. 


HE challenge of the post-war period is jobs. But 
we cannot meet this challenge by adopting pana- 
ceas or by the conjuror’s trick of pulling rabbits 
out of the hat. We have tried all that. It has failed us. 

We must keep in mind that jobs are a result—not 
a means to an end—however desirable the objective 
may be. They are a result of the combination of capi- 
tal, management and opportunity. The catalyst is a 
possible profit. The foundation is confidence in the 
future of enterprise as determined by national eco- 
nomic policy. Without these ingredients there can be 
no jobs in a free economy. 

While management must actually do the operating 
job under our system of free enterprise, Government 
has a vital part in laying down national economic and 
“fiscal policies to the end that the job has a fair chance 
of being done. At the advent of the war, existing 
national economic policies greatly prejudiced the 
expansion of enterprise. Our economy was frozen in 
a degree. This state of affairs has been lost sight of 
under the stimulation of the demands of war. Unless 
political wisdom prevails, similar handicaps will return 
to plague us and limit our possibilities when the war 
is over. 

We should profit by past experience. We should do 
those things in a national way that will serve to 
encourage and stimulate ‘enterprise in all its forms. 
The objective cannot be achieved otherwise. We must 
provide the necessary incentives. We must rebuild a 
foundation of confidence in the future opportunities of 
individual enterprise. Business cannot plan ahead 
with confidence if uncertainty exists as to the con- 
tinuation of our existing economic system. Or. if this 
system is to be hamstrung: by those in power who 
believe in sOmething different and act to prevent the 
system of competitive enterprise from working effec- 
tively, “All obstacles along the highway leading to the 
maximum of job opportunities must be removed. It is 
not difficult to identify those obstacles, but it is quite 
another thing “to develop a sufficiently widespread 
appreciation of their importance so that corrective 
political action may be insured. 





fy From an address before. the Economic Club of Detroit. 
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TO CONTROL CLAMPING PRESSURE 


: Nt iA Turbine B lade B noaching y h 


ONE of the problems in broaching turbine blades of the 
type tooled up in the above illustration is to clamp 
them with just the right amount of pressure. They are 
made of sheet metal, and too great a clamping force would 
crush them; too little would destroy accuracy or _ 
wreck the broach inserts. Realizing the need for a different 
approach, CINCINNATI Service Engineers designed the 
fixtures so that they are automatically operated—clamped 
by spring pressure and unclamped by lever action, 
thereby eliminating the variable human element. 


The operation consists of broaching the trailing edge 
of three different turbine blades. With duplicate fixture 
and broach inserts, and one set of interchangeable de- 
tails for each fixture, these blades are broached more 
accurately and to a better finish and at a far higher 
rate of production than the previous method. The job 
is handled on the smallest of the CINCINNATI 
Duplex Hydro-Broach line . . . the No. 1-30. 


CINCINNATI Service Engineers have many years of 


experience in stepping up production, and bettering ac- 
curacy and finish by the broaching process, using their en- 
gineering skill and applying it to standard CINCINNATI 
machines. Many unusual types of parts are being broached 
on these machines. For typical examples, write for folder 
“How To Step Up Production on CINCINNATI Hydro- 
Broach Machines’’, No. M-1090 


 CINCISSNATI 


a — 


CINCINNATI No. 5-42 Du- 

plex Hydro-Broach Machine. 

In all, there are seven sizes, 

specifications of which may 

be obtained by writing for 
| catalog, No. M-894-2. 
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By J. H. Marks 


Chairman of the Contract Termination Committee 
of the Automotive Council for War Production 


Vermination in the Automotive Industry 


66 N TIME of peace, prepare for war,” runs an old 
qd adage. The reverse also ought to be true: “In 
time of war, prepare for peace.” 

It is now apparent to all Americans that if we had 
been more willing to recognize our dangers in the 
years preceding Pearl Harbor, we would have been in 
far better condition to have proceeded with the war. 
By the same token, by recognizing the problems that 
will be encountered with the end of hostilities, we will 
be able to resume our peacetime civilian activity with 
much greater speed and much less disorder than if we 
overlook the problems until they are cascading down 
upon us. 

At stake is how quickly jobs may be established in 
peacetime industry. Millions of men will be dependent 
for postwar jobs upon the resumption of production 
by the automobile and allied industries. 

Qur aim is to begin now to clear away the under- 
brush of confusion and uncertainties which threaten 
to retard swift reconversion of our plants when peace 
cones. In that way, we can get men back to work on 
civilian production with a minimum of dislocation to 
the economy of the nation. 

he problem of reconversion is far greater in the 
automotive industry than in most industries... It is one 
of he few which completely suspended production of 
its -ivilian products and converted its production lines 
vir wally 100 per cent to war. It swept its plant clean, 
up: oted its machine tools, and disposed of any equip- 
me t which stood in the way of all-out war production. 
Th» job of quickly re-establishing these production fa- 
cil. 1es and getting back into car production will be 
a ‘ormidable task under the best of circumstances. It 
is the best interests of the nation, therefore, to get 
th: ground rules laid now on problems involved in the 
te: ination of Government contracts so the reconver- 
job will proceed with a minimum of delay and 

ision when the time comes to resume peacetime 
pi< cuetion. 
problem well stated is half solved.” Believing 
to be true, the Contract Termination Committee 
0: he Automotive Council for War Production has 


ember 1, 1943 


listed some of the problems common to most companies 
which are involved in the termination of war contracts. 

First and foremost is how to get the plants cleared 
after termination. How to get the government-owned 
machinery moved out and how to arrange for the re- 
moval of other obstacles to the quick re-establishment 
of civilian production lines will be the key to the 
physical side of the job. 

The second phase is how to get the money quickly 
into normal channels that would be tied up on termina- 
tion of a given contract. Most manufacturers of war 

(Turn to page 69, Please) 





ECAUSE of the large number of war contracts 
cancelled to date, many of the problems discussed 
here by Mr. Marks are of immediate concern to 
American industry, and are not exclusively in 
the postwar realm. It is estimated that more 
Government prime contracts have been cancelled 
up to September 1 than were involved at the end 
of World War I. As some of these were in the 
automotive industry, the Automotive Council for 
War Production assigned a committee of top men. 
headed by’Mr. Marks,* Vice President. of Packard 
Motor Car Co., ta study the problem. Other mem- 
hers of the committee are: 

Kk. J. Ammerman, Asst. to Pres., Lorg-Warner 


Corp. 
i. KB. Babcock, Pres., Yellow Truck & Coach Mfg. 
Co, 


J. H. Barrett, Sec.-Treas., 
America. 


Murray Corp. of 


Albert Bradley, Exec. V.P., General Motors Corp. 

Ix. R. Breech, Pres., Bendix Aviation Corp. 

W. Pb. Brown, Pres., Briggs Manufacturing Co. 

D. = Buell, Pres., Buell Die and Machine Co. 

«. C. Carlton, V.P.-See., Motor Wheel Corp. 

Ie. A. Clark, V.P., Budd Wheel Co. 

Bb. Kk. Hutehinson, Chairman of Finance Com- 
mittee, Chrysler Corp. 

H. L. Moekle, Sec.-Asst. Treas., Ford Motor Co. 

M. Iu. Peale, V.P., Republic Aviation Corp. 

A. M. Wibel, V.P., Nash-Kelvinator Corp. 

















The buffer rod has a long 
blind end bore which is honed 
to a tolerance of 0.0003 in. 
This bore is checked with the 
Sheffield Precisionaire gage 
equipment shown here. 




































(Above ) 


Latest acquisition is this huge Cincinnati cylin- 

drical grinder, used at present for grinding 

large shafts. It will be used later for crankpin 
grinding. 


(Right) 


Here is the Flow-Coat painting installation de- 
signed and built by M-M. The spray station at 
the entrance of the tunnel is cleverly arranged 
with a multiplicity of automatically controlled 
spraying nozzles which reach every section of 
the work including interior areas. Amazing 
feature of this equipment is the variety of sizes 
of work and shape of parts that can be thus 
handled, 
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TRIKING example of a before-and-after sequer: e 
is found in comparing the current activities of 
the activities of the Minneapolis-Moline Pow »r 
Implement Co., with the plant as it was some yea:'s 
ago when the company first embarked on a flexiile 
manufacturing program incident to the Jaunching of 
the line of Model Z tractors. Our readers are invited 
to compare M-M’s war-time activity with what the 
writer described in Auto-Motive Industries, August 
7, 1937, in an article entitled, “Production Setup at 
Minneapolis-Moline Promotes Flexibility.” 

Under the guidance of its president, W. C. Mac- 
Farlane, the organization started a long range plan- 
ing program long before our entry into the war. This 
resulted in a complete re-alignment of plant facilities 
and building layout and, eventually, created a diversi- 
fication of war product activity on a really amazing 
scale for a company of its size. This will be evident 
as our study unfolds. 

Generally speaking, the original plant 
facilities have been vastly improved by 
razing the ancient office building and 
adding a new office building as a part 
of the factory structure, producing, in 
effect, a long continuous plant which 
lends itself admirably to straight line 
manufacturing methods particularly as 
to assembly facilities. As new war prod- 
ucts were added to the roster, the man- 
agement skillfully acquired many new 
items of versatile general purpose nia- 
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War Products at Minneapolis-Moline Plant 


By Joseph Gesechelin 


chinery of the latest types so that they now have a 
nucleis of the finest manufacturing equipment known 
to the art. 

Good seeing has been promoted by the introduction 
of an excellent system of fluorescent lighting in every 
department. Coincident with this, materials handling 
has been modernized with the adoption of craneways, 
industrial trucks of every description, Mat- 
thews gravity roller conveyor systems, and monorail 
conveyor lines. 


hoists, 


Most impressive aspect of the current program, to 
the writer, is the fact that here is a major project 
that has been carried out without resorting to the 
construction of new buildings. With each phase of 
expansion the management impressed into active ser- 
vice numerous old or abandoned buildings which have 
been suitably . rehabilitated, painted, and equipped. 
“onsequently, the overhead burden to the organiza- 
tion and to the taxpayers, as well, has been held to 
the very minimum. 


2») 


Outs: nding example of improvisation at M-M is this old lathe 

whici. has been fitted with a large drum type fixture for hold- 

ing |: fors gun “shovels”. Heavy boring bars, fitted with single 

fly-c. ‘ers do the roughing and finish turning of the large 
diameter contour. 


(Rig 

Cincis ati Centerless grinder—of latest type—is used for 
finish grinding of 155 mm shell contour. 

Nor 
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Moreover, wise planning with a view to the future 
has minimized the post-war reconversien problem tu 
a remarkable degree. Here is one organization whose 

eacetime products could be started in normal produc- 
tion with but little change from the basic ed that 
exists today. Bs 

Looking at it another way, M-M bids fair io aie 
tionize its pre-war product by drawing upon the 
methods of precision manufacturing so essential to 
the production of war-time materiel. We refer par- 
ticularly to the introduction of precision boring, 
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Largest machine in the screw machine ¢ part. 
ment is this general purpose, four-spind! 3y, 
in. National Acme-Gridley automati: 


. 


centerless grinding, honing, etc., > -hich 
can be adapted to the building of ‘arm 
equipment. Quality control metho sg in. 
troduced concurrently—the Sh ‘ffield 
shadowgraph and Sheffield Prec sion. 
aire, in particular—also will inf! ience 
post-war methods. 

Special attention is drawn to the skill 
of the factory management in the art 
of improvising many of the speciz! set- 
ups found at every turn. They have re- 
built old machines and fitted them with 


(Oval) 


P & W Keller profiling machine is set up in the 
Bofors department for the forming of intricately 
shaped parts, handled three to four at a time. 





Another recent acquisition of fine 

production equipment is this 22 in. 
(Left) Lodge & Shipley manufacturing 
lathe, one of a battery. 





Here is one of 
several of the big 
Bullard Mult-Au- 
Matics installed in 
the Bofors de- 


partment, 








(Right) 


A general view of 
ihe engine assem- 
bly line on which 
engines are han- 
dled on special 
stands on the 
gravity roller con- 
veyor. Note the 
fluorescent light 
sources at the 
ceiling and_ the 
portable tools sus- 
epended from Chi- 
cago - Pneumatic 
balancers. 
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spe lz ads res f iali ati View of the welding department of Hopkins 

a spe ial heads and fixtures for specialized operations to stent: the top coniaan ice eames fabri- 
31, avo.d the use of special purpose equipment. They have cated structure, welded in the Lincoln weld- 
7 dev loped special methods for painting and cleaning sheet ing machine booths. After the welding oper- 
ations have been comp'eted, the unit is fitted | 


meal. In the foundries they have taken advantage of in this huge fixture where it is straightened 
the latest techniques and equipment and have added to the proper alignment by means of auto- 
tou hes of their own, such as the rebuilding of conven- motive type hydraulic jacks. 


Lich tio..al core-blowing machines to blow cores of unusual 
arm lenzth and form. 
smented-carbide tooling is employed extensively, the 
ield bes example being the tooling for the 155 mm. shell 
ion- wh ch uses special steel cutting grades, to the exclusion 
nce of conventional tools. According to the management of 
the M-M Comco plant, the machining of these large 
kill she!ls would be virtually impossible—at least at the rate 
art required for this War—without the use of cemented- 
set- carbide tooling. 
oming to the high-spotting of plant facilities, con- 
ith sider first the main tractor building. Here is a new set- 
up for building M-M tractors which have been author- 
ized for production, albeit on a reduced scale. This 
is a continuous straight-line layout, far superior to the 
former layout, featuring conveyorized assembly lines for 
final tractor assembly and for engine assembly. Engines 
are assembled on a Matthews gravity roller conveyor. 
One of the innovations on the tractor assembly line is 
the installation of a huge DeVilbiss downcraft spray 
booth through which the tractors move while suspended 
from a monorail conveyor. From the spray booth the 
tractors move through a drying oven also built into the 
line. 

With the exception of re-arrangement of equipment 
and the installation of some new machinery, the manu- 
facturing departments for tractor parts re- 
main about the same. Among the new 
items of equipment is a huge Cincinnati 
hydraulic external grinder used for grind- 
ing large shafts and large crankshafts. 
Lathe facilities, too, have been enhanced 
with a large battery of Lodge & Shipley 
manufacturing lathes. Another important 
item is a new Blakeslee Niagara washing 
machine used for cleaning tractor cases. 
goodly section of the normal tractor 


= 
7 


hs 
? 








(Above) 





Large battery of .1% in. Cono- 
matics is found in the Comco ord- 
nance plant for the turning of 20 
mm shot blanks. 





(Left) 


Outer formation of 155 mm shell 
blanks is done in this massive 
horizontal Baldwin - Southwark 
draw press fitted with a series of 
draw rings which may be plainly 
seen in the foreground. 
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(Left) 


In the Hopkins plant press shop—a fan: liar 
Verson All-Steel narrow bed press used 1s 
press brake and punch. 


(Oval below) 


Quality and quietness of M-M transmi sion 

gears have been greatly improved sinc: the 

installation of a battery of the familiar Red 
Ring noise checking machines. 




















(Above) 


Latest type heavy duty Barber-Colman gear 
hobber is a recent addition to the gear cut- 
ting department at M-M. 


(Above) 


A number of Blakeslee washing machines 

found in various departments of the M-M p:« 

this one being used for the cleaning of tr¢ 
and winch cases. 


(Left) 


Prior to Flow-Coat treatment, parts such as 

one shown at the entrance on the conveyor 

chemically cleaned in this large Internatio" 
Conveyor & Washer unit. 
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building facilities has been set aside for mass-produc- 
tion of large power winches built for the Maritime 
C.mmission. Two of the largest sizes of these units 
fir use on merchant vessels are being built for the 
first time by mass-production methods. Parts for these 
a.e machined on the same equipment as is used for 
e: gine production. 

In addition to the winches, the tractor building also 
hos sections devoted to the production of Bofors gun 
parts. Featured in this set-up is a Keller profiling 
machine for the roughing of intricate slots and forma- 
tions in gun elements. An excellent example of impro- 
visation is the huge drum type fixture installed on an 
old lathe and used for boring a large aiameter curva- 
ture on certain Bofors gun parts. Boring is done 
with a massive boring bar fitted with a flycutter. It 
can be appreciated that a specialized machine for this 
purpose would have cost many thousands of dollars, 
if, indeed, it could have been designed and built in time 
to be of value in the current program. 

At the time this article was written they were 
installing one of the new Ingersoll mill- 
ing machines of huge size to supplement 
available milling facilities. Several Bul- 
lard Multi-Au-Matics have been installed 
in the Bofors department. 

Among the many machine shop depart- 
ments in the tractor building are—a 
large turret lathe department provided 


(Oval) 


General view of the M-M tractor as- 

sembly line in its early stages. The 

conveyor continues to the final com- 

pletion stage, terminating with a 
paint spray booth. 


(Below) 


DeVilbiss spray booth for 
automatically spraying 155 
mm shells. Note the cradle 
mounting of the shell to per- 
mit rolling while under the 
pray nozzles. Shells are 
ished in an adjacent DeVil- 
“ss washer. Note also the 
nonorail conveyor system for 
ransporting shells and serv- 
2g as a drying station as well. 
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primarily with several types of Warner & Swasey 
lathes; a large screw machine department with Na- 
tional Acme-Gridley automatics, including a new four- 
spindle 344 in. machine; a comprehensive gear depart- 
ment containing Fellows gear shapers, G & E gear 
hobbers, a battery of Barber-Colman gear hobbers 
including one of the latest of tie heavy duty B-C hob- 
bers. In addition, the gear cepartment boasts a num- 
ber of the familiar National Red Ring noise testing 
machines which have exerted a profound influence 
upon the production of quiet gearing at M-M. 

At the time this article was written, M-M was in 
the process of completing the installation of a com- 
pact and self-contained department for the machining 
of connecting rods. This department exemplifies the 
latest methods known to the art. 

The tractor building group also includes its own 
cast iron foundry, modernized in many respects in 
recent years. The mechanized pouring line on a con- 
tinuous conveyor features a new sand slinger for flask 
molding operations, which is a great improvement in 
charging floor opera- 
tions. The sand slinger 
is contained within the 
pouring conveyor, 
molding being done on 
a small circular con- 
veyor moving around 
the slinger outlet. An- 
other of the new fea- 
tures is a large vertical 
type Mahr core baking 
oven installed several 
years ago. 

Several types of “buf- 
fers” for Bofors guns 
are produced in a 
self-contained setup in- 
stalled in a small build- 
ing, used originally as 
a garage. This is a 
self-sufficient plant 
provided with the most 
modern machinery for 
handling precision met- 
al cutting operations. 
Large Barnes Drill Co. 
Hydram drilling ma- 
chines are. used for 
boring the buffer body 
‘forging. A Barnesdril 
honing machine fitted 
with Micromatic tools is employed for 
the honing of the buffer body bore as 
well as the fine long blind bore in the 
buffer rod. The latter bore is held to 
0.0003 in. The Sheffield .Precisionaire 
gage is used for checking bores. This 
plant also boasts a battery of the famil- 
iar Monarch lathes of several sizes. 

Speaking of precision operations, the 
tractor engine has been greatly improved 
as to quietness and operating efficiency 
by the introduction of Heald precision 
boring of valve guide bores. 
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The tractor department also boasts a large Park- Consider first the production of 155 mm shells. T 
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erizing unit which is used for the finishing of many starts with large billets which are cut into stock s) '- 
parts used in the variety of products made by this ficient for the formation of two shells, using Ai) 0 
company. torches set up on a conveyor track. The cut sectios 


then are nicked at the center on another Airco station, 
cooled by water-spraying in a station on the convey 
then sheared on a 500-ton Baldwin-Southwark press. 
Shell blanks then are heated in a large Johnston rote vy 
furnace, de-scaled in a water tank under pressure of 
125 psi, and proceed to a 300-ton Baldwin-Southw: rk 
press for the initial piercing operation. 

The outer formation of the shell is produced in a 
long horizontal Baldwin-Southwark draw press, usi.g 
a series of draw rings. The trepanned interior then 
is shot blasted on the inside in a Pangborn automa:ic 
machine. The forging is now accurately centered at 
the closed end and rough-turned on the OD in massive 

(Turn to page 72, Please) 


M-M Comco Ordnance Plant 

Divorced from the tractor division is the ordnance 
plant, located in two buildings about six miles removed 
from the main plant. The smaller building, formerly 
a carpenter shop, is set up for the mass production 
of 20 mm shot. The larger building, a structure idle 
for many years and acquired from its owners, houses 
an outstanding operation for the production of 155 
mm. shells directly from forging billets. 


Prize exhibit in the 20 mm shot plant is this tiered type 
shock testing machine, employed for subjecting finished 
shot to alternate immersion in cold and hot water baths. 
Conventional practice is to spread such baths horizontally 
but the Ordnance plant is too cramped for space to permit 
anything but a special floor space saving installation. 


(Above ) 


This Barnesdril hydraulic honing machine fitted wi'* 
Micromatic hones is located in the Bofors buffer depa: 
ment for the honing of the buffer body as well as j 
honing of the fine leng blind bore in the buffer r 


(Left) 


New sand slinger in the main foundry improves quali) 
and increases productivity of the molding line. Ti ° 
flasks are mounted on a small circular conveyor lir 
around the sand slinger. 
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Hydraulic type temper- 

ature control for en- 

gine lubricating oil or 
coolant. 


iy 
William A. Ray 


Chief Engineer, 
General Controls Co. 


Hydraulic Control 


of Aireraft Engine Temperature 


MHE-part played by hydraulic control mechanisms 
J in steadying temperatures in aircraft power 
plants is an important one, from the stand- 
points of both safety and efficiency. The aircraft en- 
gine, possessing one-sixth the weight per horsepower 
of its earth-bound twin, the automobile engine, and 
subjected to mercilessly greater and more rapid 
changes in load and atmospheric conditions, needs 
the constant attention of a sensitive, quick, forceful 
but restrained temperature regulating apparatus. 

The design of aircraft engines for high work rates 
makes it imperative to dissipate substantial amounts 
of heat through the lubricating oil, in both liquid- 
cooled and air-cooled engines. Thus, the lubricating 
oil, distinctly a cooling agent and subjected to ex- 
tren:es of temperature, may catch fire at one extreme 
yet ‘reeze to a solid at the other. The heat in the oil 
is u- ually dissipated through a radiator which in turn 
is subjected to the atmosphere through which the 
plac* is flying. 

I’ -draulic controls are being successfully applied 


to ‘ne positioning of adjustable flaps which control 
the Sow of air past the oil radiator and, in liquid- 
coo od engines, past the main radiator. The case 
Wil: which the automatic temperature control can be 
ad oted to the usual flap operating gear also makes 


it ssible, in most cases, to readily switch back to 
ial control for those times when only human per- 
cK m decides the best condition, such as for take- 
ol ianding or fast warm-up. Thus, if desired to 
nize head resistance as when taking off heavily 
ed ships, flaps can be retracted more than usual; 
hen landing, when head resistance may be de- 
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sirable, flaps can be opened more than the usual amount. 

Hydraulic operation is felt admirably adaptable to 
most temperature applications and readily lends itself 
to constant operation without destruction to either 
control valves or operating cylinders, has very few 
moving parts, and the weight is well in line. Hy- 
draulic operation has further advantages in that in 
most cases of system failure, the flaps will fair or 
trail. Although maximum engine power is not al- 
ways obtainable with faired flaps and retirement from 
combat may be necessary, sufficient engine power is 
available for safe operation of the airplane. 

The selection of hydraulic oil as the work-doing 
medium resulted in the initial development of a tem- 
perature control that is adaptable to either lubricating 
oil or engine coolant. This particular control is 
operated by a sensing element or thermal element of 
the liquid expansion type. This element was selected 
because of its great work-doing possibilities compared 
to other types of sensing elements, such as bi-metal 
expanding or bending members, thermocouples, vapor- 
tension or gas expansion. A liquid element is par- 
ticularly suited to aircraft work in that it is not 
responsive to altitude conditions, hence holds its tem- 
perature calibration regardless of atmospheric pres- 
sure, provides a hard working force, and in general, 
does not require compensating means or glands. De- 
velopment work has additionally overcome the slow- 
ness of response of this type of unit to where it is 
comparable as to the time of response, for example, 
with bi-metal immersed directly in the fluid. 

This liquid-charged element operates a four-way 

(Turn to page 58, Please) 
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The production model of the first Ford Liberator (left) 

had one machine gun in the nose, the next design carried 

three guns (center), and the present bomber in produc- 

tion has an electric turret. The bombardier’s compartment 
is located beneath the new nose turret. (Acme photo.) 


MONG the major improvements now being in- 
corporated in American heavy bombers are 
nose and chin turrets to give them greater pro- 
tection against frontal attack, a favorite tactic of 
enemy fighters in recent months. Photographs of the 





Liberator bombers 
now going to the 
fighting fronts are 
equipped with re- 
tractable Sperry ball 
turret (two .50-cal. 
guns) as shown in 
this photo. (Rudy 
Arnold photo.) 
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N ew Turrets 


new turret installations are shown on these pages. 
The flying Fortress B-17G model in production 
at the Boeing, Vega and Douglas plants on the West 
Coast has acquired a power-operated chin turret 
equipped with two .50-cal. machine guns, which in- 
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The Emerson electric 
turret with two .50- 
cal. machine guns as 
installed in the nose 
of a Liberator B-24 
bomber, which is 
armed with 13 guns, 
including four turrets 
with two .50-cal. guns 
each. (Rudy Arnold 
photo.) 





&. 


on American Heavy Bombers 


crease the armament of a Flying Fortress bomber to electric turret that has been added in the nose. 
.n 13 guns—four twin-gun turrets and five single guns To provide better protection for the pilots and other 
st in various parts of the plane. Armament of the new members of the crews, Flying Fortresses of the U. S. 
ot Liberator B-24 bombers built by Consolidated and Army Eighth Air Force are having stronger cockpit 
n- Ford consists also of 13 guns, including a twin-gun glass panels installed in them in England. The new 


glass panel, a British development 
which is made of five sheets of plate 
glass of varying thickness with four 
laminations of plastic between them, 
has a total thickness of approximately 
11% in. and will withstand against com- 
plete penetration, the impact of a 
.30-cal. bullet fired from a service rifle 
at 100 yards. The panel weighs about 
18 psf. 





A closeup view of the new chin turret un- 

derneath the bombardier’s compartment 

on the Flying Fortress B-17G model. At the 

bottom of the compartment can be seen 

the warm air duct to the bomb aimer’s 
window. 
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TT the next passenger cars to 
roll off the assembly lines of 
America’s automobile factories 
will be su<stantially the same as the1942 
models is a generally accepted fact and 
although a wide divergence of opinion 
exists among automotive engineers as 
to the new developments that eventu- 
ally will be incorporated in cars of the 
future, there is considerable agreement 
that improvements in design from 
year to year will be gradual as in recent 
models. Many extreme ideas being ad- 
vocated today are really only in the 
embryonic stage in so far as their in- 
troduction at low cost in production 
cars. Then there is evidence that the 
national economy after the war will 
accelerate functional design and result 
in emphas’s on economy cars rather 
than glamour cars. In other words, 
future car design will be determined to 
a large extent by how much the pub- 
lic can afford to pay for motor trans- 
portation. 

Various phases of designs were 
analyzed by prominent automctive en- 
gineers at a symposium on cars of the 
future sponsored recently by the Metro- 
politan Section of the Society of Auto- 
motive Engineers in New York City. 
Close to 700 engineers and other com- 
pany representatives attended the meet- 
ing, which was in charge of Chairman 
Harold F. Blanchard. Topics receiving 
most attention in the papers included 
ear weight, location of powerplant, en- 
gine developments part*cularly with 
respect to high octane fuels and super- 
chargers, transmissions, and the possi- 
bilities for aluminum and plastics. 

Floyd F. Kishline, chief engineer of 
Nash Mctors Division, began the sym- 
posium by present’ng the replies of a 
large number of engineers to a ques- 
tionnaire. during which he also ex- 
pressed his viewnoint on some ques- 
tions. He pointed out that the survey 
did not indicate that any work is being 
done on passenger car design by these 
engineers, but that all are devoting 
their frll time on the war effort. A 
few highlights from answers follow: 





Cars following 
be redesizned 
lower price, 
smaller size. 

The American public will not be satis- 
fied with the ride asvects of a car designed 
to seat 4 or 5 passengers when the empty 
weight ef the car is less than 2400 Ihb., 
certain'y not less than 2000 Ib. 

Some suggestions offered for improving 
automotive power plants consisted of fuel 
injection, water jacketed crankcase, better 


the rostwar models will 
gradually incorporating a 
lighter weight, and slightly 


manifoldine, higher speeds, air-cooling, low 
speed. engine with proper gear ratios, 
smaller engine with cut-in supercharger, 


and sedium ccoled exhaust valves in high 
compression engines. 

Improvement in fuel mileage can always 
be obtained by cutting the silhouette of 
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a car, by reducing weight, and by reduc- 
ing horsepower of the engine. To use high 
octane fuels, objectionable lead deposiis 
must be eliminated that result at low en- 


gine speeds with over 2 cc of tetraethy] 
lead per gallon. 
Automobile design problems after 


the war will be quite different from 
those in prewar days, it was stressed 
by Delmar G. Roos, vice-president and 
chief engineer of W _llys-Overland 
Motors, who gave an excellent discus- 
sion on what will ccnfront engineers 
when they must give much greater 
consideration to the economics of de- 
sign due to the higher wage levels, 
taxation and cost of materials. The 
popular “dream” cars are impractical 
today in numerous ways and the public 
should not be aroused about something 
that is so far ahead, he stated. In 
discussing the use of aluminum ex- 
tensively in cars, he cautioned against 
being too optimistic, citing its modulus 





Future Car Desigus as Forecast 


of elasticity and coefficient of e>»an- 
sion as being contributory at ext-eme 
temperatures to increased nois: in 
ecmponent parts made with it. 

He also gave some interesting re- 
sults that have been obtained with 
high octane gasoline. Using 100 o: tane 
gasoline in a modern conventional 
automobile engine, considerable lead 
ash collected on the pistons at light 
loads. By increasing the compression 
ratio from 6.5 to 7 to 1 a maximum 
fuel saving of eight per cent resulted 
and over the entire operating range 
the fuel consumption was reduced five 
per cent. Above a 7 to 1 compression 
ratio roughness became a_ problem. 
Greater possibilities of getting more 
fuel mileage is foreseen through trans- 
mission development, including the use 
of overdrive mechanism. 

Abstracts of four papers read at the 
meeting are presented herewith: 


Automobiles to Come 


By R. E. Cole, 


| i HAS been the experience of other 

industries, as well as the automotive 
industry, to note that the public is slow 
to accept radical changes. This has 
been proven time and again by com- 
panies that have stepped out so far in 
front with an article that undoubtedly 
had many good features from an en- 
gineering standpoint, but was so 
radically different in appearance or in 
some mechanical features from that 
which the public has been accustomed 
to seeing and operating, that they are 
always suspicious. There are always 
a few pecple and individuals who are 
willing to take a chance on anything 
new, but these buyers are so limited 
that the wisdom of producing an 
article of this kind is always question- 
able. 

Many articles have been written and 
published that leave in the public mind 
the idea that they are going to see an 
automobile equipped with a small high- 
speed eng ne, burning 100 octane gaso- 
line and giving 40 to 50 miles per gal- 
lon. This is certainly a wonderful 
idea and may some day come to pass, 
but it is very doubtful if anyone in 
the industry is going to be inveigled 
into des‘ening an engine of this type to 
burn only a premium fuel, of which 
it is very questionable if there would 
be more than a limited amount pro- 
duced and that with a very limited dis- 
tribution. Frem experimentation that 
has been carried cn, to date noth'ng 
has been proven that will tend to show 


Vice President-Engineering, 


Studebaker Corp. 


enough of an increase in fuel economy 
to warrant the premium paid for the 
fuel or the expense necessary to de- 
velop and tool up an engine of this type 
in the immediate future. It would seem 
there are many ways to improve fuel 
economy on present day power plants 
and, at the same time, enable them to 
burn either premium or non-premium 
fuels. 

We often hear the question from the 
publ‘'e—“How about so and so’s new 
low priced automobile, to be sold at 
$400 or less?” This may be possible, 
but it should be borne in mind that 
labor and material are still the prime 
factors in car cost, and since it tukes 
approximately as many manhours t0 
produce a small car as it does a lirge 
one, the cost saving can only come in 
material which, when measured in dol- 
lars and cents, represents only a sinall 
saving at the expense of sacrificing 
comfort. It may be mentioned lso 
that labor and material costs | ive 
advanced to new heights, with the re- 
sult that postwar products wil! be 
priced higher. 

Much has been written about ‘he 
possibilities of rear-engine-drive ¢ ‘Ts. 


There is much to be said for nd 
against rear-engine design. This 1s 


purely an engineering problem. ! 15 
hardly conceivable that it makes iny 
difference to the public whether he 
power plant is in front, rear, or ui ‘eT 
the seat, so long as the vehicle is re- 
liable, safe to drive, and comfortz ‘le. 


AUTOMOTIVE and AVIATION INDUSTF ‘ES 





The 
cati 
com 
cost 


duct 
shot 
assl 
wal 
nun 
thir 
be ; 


eco 
fou 
yor 
tha 


hib 


wa 
cre 
cos 
roe 
pre 
vis 
tei 
an 
wi 
to! 
tr: 
up 
co 





an~- 
me 


re- 
ith 
ine 


ny 














biy Automotive Engineers 


The main thing to be considered in lo- 
cati g the power plant are passenger 
com.ort, accessibility, reliability, and 
cost 

Evonomy of operation and weight re- 
duction, which really go hand in hand, 
shouid not be too hard to accomplish, 
assuming, of course, that, in the post- 
war period, such materials as alumi- 
num, plastics, new steels allowing 
thinner gages to be used, etc., will 
be available at a price which will per- 
mit their use. Engineers have always 
been trying to reduce weight, which 
is the most practical way to effect 
economy of operation. It has been 
found difficult to accomplish this be- 
yond a certain point, due to the fact 


that on some of the lighter weight 
materials the price has been pro- 
hibitive. 


Passenger Comfort—There are many 
ways that passenger comfort can be in- 
creased without greatly increasing the 
cost of the vehicle such as more head- 


room, more comfortable seats, im- 
proved ventilating systems, better 
vision, easier ingress and egress, bet- 
ter insulation against excessive heat 


and better mechanical control, which 
will be accomplished by improved au- 
tomatic or semi-automatic clutches and 
transm‘ssions, and a general cleaning 


up of the whole interior or passenger 
compartment. 

Improved Appearance—Door handles, 
bumpers, radiator grilles should be 
functional and should be submerged in 


sucli a way as to become a part of the 
entire automobile, rather than some- 


a EN gO 


thing that is suspended on a hook. The 
tendency to eliminate the running 
board, if handled properly, should en- 
tirely eliminate fenders and running 
boards, as such. 

Accessibility and Serviceability—In- 


stead of tacking on an accessory here 
and there, practically all the items 
going to make up the car could be de- 
signed into the product as a whole, in- 
corporating them into the machine as 
a part of the finished product. Ser- 
viceability should also receive major 
attention. 

Of course, any design being thought 
of today is going to be governed more 
or less by economic conditions that will 
exist after the war. 


Postwar Possibilities of Air-Cooled 
Engines in Automobiles 


By Carl T. Doman, Vice President and Chief Engineer, Aircooled Motors Corp. 


= on the results obtained today 
with modern light aircraft en- 
gines, it is possible to put in an auto- 
mobile a 150 cu in., 6-cylinder opposed- 
engine which would develop 100 hp at 
3800 rpm, the engine proper weighing 
between. 150 to 200 lbs. (A sketch of 
the proposed automobile and _ per- 
formance curves of the engine are re- 
produced here.) It could be mounted 
under the rear floor or on the floor of 
the trunk, since the vertical height of 
the proposed type of engine would be 
a minimum. It would have life be- 
tween. overhauls of at least 50,000 
miles, with the very minimum of re- 
placement parts necessary. This de- 
sign would incorporate aluminum, 
whereas the water-cooled engines as 
we have known them have used cast 
iron. 

Noise due to push rods as usually in- 
stalled on engines with overhead 
valves could be absolutely eliminated 
by the use of valves being operated 























through hydraulic valve lifters manu- 
factured by Wilcox-Rich. These have 
been successfully used in air-cooled en- 
gines in trucks and in airplanes for 
the past ten years with absolute satis- 
faction. Another cause of noise—piston 
slap—can be absolutely eliminated by 
the modern design of trunk piston. 
With the development of metals and 
better understanding of the science of 
cooling an engine, it is possible to slow 
down the cooling air to a point where 
the noise is not excessive. Further- 


This sketch shows a rear-engined 
car proposed by Aircooled Motors 
Corp. It has a wheelbase of 116 
in., the same body space as a 1942 
Ford, weighs slightly over 2000 Ib., 
and is powered by a Franklin 6-A- 
150 air-cooled engine of pancake 
design. Fuel mileage is estimated 


at 30 mpg at 35 to 40 mph. Air 

for cooling the engine is circulated 

by an exhaust ejection system in- 
stead of by a fan. 
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more if the engine is placed in the 
rear of the automobile, where it no 
doubt would be in postwar automobiles, 
any noise would be behind the pas- 
sengers instead of in front of them, 
where it would be readily heard. 

It is safe to predict that with the 
fund of knowledge available on the 
cooling of engines, it would be possible 
to design an air-cooled engine which 
could operate cn much leaner mixtures 
than the water-cooled engines. Labora- 
tory tests in the laboratory of Air- 
cooled Motors Corp. have definitely 
proved this point. As far as oil con- 
sumption is concerned, we have definite 
figures to prove that a modern high 
speed air-cooled automobile engine 
could operate continuously at speeds 
of 3500 to 4000 rpm, with practically 
no oil consumption and without any 
undue wear on the engine parts. 

Although the flat type of engine has 
been mentioned principally here in the 
discussion, it can be stated without 
reservation that the same principles of 
design which apply to a flat engine, 
could also be applied to an in-line or 
V-type of engine. The flat engine, 
however, would seem to work into a 
rear-engine-automobile much _ better 
than the vertical or V-type. Further- 
more, the flat engine can be made suc- 
cessfully with 4, 6, 8 or 12 cylinders, 


or for a low priced car, very success- 


fully in a 2-cylinder type. 


When located in the rear it is a very 
simple task to direct air into the cool- 
ing fan from underneath the car, with- 
out worrying about the location of the 
In fact, due to 
the engine’s inherent light weight, it 
could be mounted on the rear axle with- 
out interfering with the rotability of 
The White Horse truck had 
the engine located in the rear and was 
bolted directly on the axle and pivoted 
The riding charac- 
teristics were surprisingly good; in 
fact in many of our automobiles there 
in recent ones 
which did not give as good a ride as 


radiator, hoses, etc. 


the car. 


on a rubber ball. 


have been examples 


the White Horse truck. 


Summing up the case for the air- 
cooled power plant for an automobile, 
it can be said that the engine could 
be built to incorporate all the advan- 
tages of the water-cooled type with 
none of its disadvantages and produced 
in quantities at no increased cost over 
The service 
costs would be certainly less, due to the 
elimination of all existing cooling diffi- 
We do hope that the automo- 
bile industry, when it again takes up 
the problem of selecting an engine for 
postwar cars, will seriously consider 


the water-cooled type. 


culties. 


the air-cooled type. 


The Postwar Car 


By Roscoe C. Hoffman, Director of Detroit Research Laboratory, Borg Warner Corp. 


ERTAIN automobile manufacturers 

will find that they are unable to 
get promptly into postwar manufacture 
of civilian products immediately after 
the cessation of hostilities because of 
continuing war contracts, whereas 
others may be able to get their models 
into production rather quickly. How- 
ever, the public may expect that the 
immediate postwar models will closely 
resemble the latest prewar models. In 
view of the probability that postwar 
taxation will be high, it seems to me 
that the car of the future will be 
smaller and considerably lighter than 
prewar models after the industry has 
swung from the prewar economic con- 
siderations which did not put much 
premium upon low operating costs. In 
general these cars will be as roomy as 
their prewar prototypes. 

A rear-engined automobile, in my 
opinion, is fundamentally sound and 
can be designed with excellent propor- 
tions and with good road visibility, rear 
visibility, ease of getting in and out, 
flat floors, and the vehicle low to the 
ground. 

The present type of engine is prob- 
ably not the best that can be produced, 
but it is one of the best that can be 
produced cheaply. There are numerous 
things that may be done to increase 
the torque of an engine. We might 
use superchargers that are overdriven 
at low engine speeds and underdriven 
at high engine speeds. With this ar- 
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rangement considerable 
speeds. 


for it. 


We should get higher efficiency out of 
providing the 
engine is designed with a much higher 
Should 100 octane 
fuels come into general use, the L-head 


higher octane fuels, 


compression ratio. 


engine will become a thing of the past, 
as the throat between the valve cham- 
ber and the cylinder with a 10 to 1 
compression ratio would be so small 


increase in 
torque would result at low engine 
I have serious doubts as to 
whether the public would pay the price 
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Performance Chart and Speci- 
fications of Franklin 6-A-150 
Engine 

Bore x stroke 

8 3/8 in. x 2 13/16 in. 
Displacement 151 cu. in. 
Compression 7 tol 
Fuel 73 octane 


ratio... 


that the engine could not be run at high 
speeds. 
installed on this design would aid very 
much. 

We will have within a few years 
automatic transmissions for practically 
all prices of automobiles, including cars 
down in $600 to $750 price range. 

Air and rubber suspension systems 
show promise, but their cost is too 
high at present. 

Plastics, bonded wood and aluminum 
will not compete with steel, except in 
a few items only such as aluminum 
may be used in doors, hoods and rear 
decks of deluxe cars, as the cost of 
these materials is too high at the mo- 
ment. There are some possible appli- 
cations of secondary aluminum. 


Too much of the prewar car was 


designed by stylists, with the results_ 


of a sharp trend away from functional- 
ism. The engineering departments of 
car companies have been forced to lrave 
too much to stylists. 


Notes on Light Motor Cars 


By Maurice Olley, formerly Executive Engineer, Vauxhall and Rolls-Royce, England. 


I) Ir 1S possible by study of the 
( size and shape of human beings, 
and the locations and directions in 
which they freely bend, to improve the 
entering and exit of modern cars. 

(2) Elementary principles and some 
dimensional study, supported by experi- 
ence, show that for adequate stability 
the softness of a vehicle’s suspension, 
measured by its “virtual static spring 
deflection,” must decrease in consider- 
ably greater proportion than the linear 
dimensions of the vehicle. Thus, if a 
vehicle of 136 in. wheelbase is satisfac- 
tory as regards rolling on corners, 
brake dive, etc., with a spring deflec- 


tion of about 8 in., a small vehicle of 
three-fourths of its principal dim-- 
sions, i.e. 102 in. wheelbase, will De 
completely unstable with a static spr-og 
deflection of 6 in., and the suspens:on 
will require stiffening up to a defi-c- 
tion between 3% in. and 4 in. © 
obtain roadable stability. The “* 
creased static deflection does not nec:5- 
sarily involve a distinctly worse ri °¢, 
although it does change the feel of te 
ride. The thing which saves the rid» % 
quality of the smaller vehicle is tht 
its “k’/ab ratio” is higher than te 
larger prototype, and in the smal.r 
(Turn to page 154, please) 
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I doubt that a supercharger 
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The P-38 in : ™ 
the air for the fabr 
U. S. Army the ¢ 

first 

was 
toolii 
Cons 
stan’ 
the € 

the 
HE following summary traces the development of tails of which are restricted for reasons of Military Mart 
the Lockheed Lightning P-38 fighter from the security. Drawings also are reproduced here showing YP | 
prototype down through the latest model design, the basic construction of the P-38. gine 
which has been engineered, but not built and exact de- XP-38.—The prototype, or basic airplane. Engineer- TI 


ing began in the havi 
spring of 1937. De- § The 
420 453'%, livered in January, § "ede 
1939. First flight § .50-c 
January 27, 1939. insté 
Only one built. Pow- 
ered by two Allison 
C-15 engines of 1050 


hp each. Equipped 
L—ke with so-called “Eu- 


5 
220 250 274% 295 313% 334 4,355 







265 262%, 304 325 345 | 366 
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ropean armament,” 
| | 
(402.110 | one Madsen 23 mm 
113, 16 | . (142 
aye cannon and four 50- x 
$101, 109, . 
{112,15 | cal. machine guns. 
i ie o~ 
Curtiss Electric au- § (jg3) 
100, 108, ° \ 
tin,tia tomatic controllable | \“ 
50 55) |(54) | Kos propellers of hollow > 


= we. il al oh steel, turned in from 
et et et ee ; the top in opposite 
directions. Wing 

ae span, 52 feet. Length 
oe el rf. ~ of fuselage, 37 ft 
\ Tk ‘ boo LL 915/16 in. Height, 


wo 
uo 
Al 
uo 
fea) 
) 





\ iS — 9 ft 10% in. Two 
a turbo-superchar vers. 
INBOARD WEB 
(EXCEPT AS NOTED 


P-38 Boom—Locaiions of stations and removable panels. 





46. Main L..G, F ulcrum Pin 60. Coolant Tube 69. Coolant Tube (Outboard 110. Radiator Flap (lH, \so0om 
(Both Sides Each Boom) ‘ f 
>a as . : 61. Coolant Tube Web) Inboard) 
49. Radiator Flap Cylinder starter Cc i > $ 3 
50. Baggage and Tools (1..H 62. Coolant Tube 97. Starter Crank Inside (R.It. 111. Coolant Scoop (R.H. 3oom 
- Baggage : ools aH, . Outboard Boom Onis O ar 
Side Right Boom) 63. Coolant Tube and Lmpenn- ‘ . otal P —* Jutboard) . t.H — 
: - “ea . 100. Coolant Scoop (i..Hl. Boom 112. Radiator Shroud (4. 
51. Batteries (L.H. Boom Out age Surface Controls , { 
board) 64. Tab Cabl Outboard) Boom Outboard) | , 
‘ i wdole eee, ee . Radiator Fl v1 
85. Empennage Controis i ehniiania Tehe and Wai 101. Radiator Shroud (l.H 113 : a ator Flap (R.H | 
54, Tal stuatine Unit ¢ : . —_ 300m Outboard) Jutboard) 
» Tab Actuating Unit (L.H Cable J 114. Coolant Scoop (RII on | 
Side Each Fin) 6. Coolant Tul " 102. Radiator Flap (1..H. Room " Inboard) 0 
) al pe ¢ ab ar 
55. Elevator Pulleys (L.H. Sidi peal ar a . a. Outboard) ¢ ees tH 
> nts : Cable Bt . oe 115. Radiator Shroud . 
Each Fin) 103. Tab Actuating Unit Boom Inboard) 
56. Klevator Pulleys aad Coolant Tube (Outboard 198. Coolant Scoop (1.11. Boom 116. Radiator Flap (R.U —_ 
58. Supercharger Oil Web) Inboard) " Inboara) 
59. Starter Extension (ROH 68. Coolant Tube (Outboard 109. Radiator Shroud (t..uH 125. Identification I,igh In 
Side Both Nacelles) Web) . Boom Inboard) hoard Side of Mach | 
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and Engineering 


Features of Lockheed P-38 Fight 


YP-38.—Engineering began in April, 1939; P-38 Fuselage—Location of stations 
fabrication in August, and in February, 1940, and removable panels. 
the company started work on assembly of the 
first plane and static test. Production there 





er 





18. Instruments 119. Surface Control Cables 
72. Nose Landing Gear Fulcrum 121. Surface Control Cables 


yas slow, for very little of the experimental Pin 122. Surface Control Cables 
tooliny used on the XP was usable on the YP. 75. Plumbing and Electrical 123. Surface Control Cables 
Constant changes in parts necessitated con- 76. Plumbing and Electrical 124. Control Pulleys 
stant changes in tooling. The first YP flew on 77. Instruments 142. Windshield De-Icer (R.H. 
the early morning of September 18, 1940, ana a ee So — 
: . ‘ Only) 146. Window Mechanism (L.H. 
the first delivery to the Army was made in a0, Contest Calies and Pate Only) 
March, 1941, after exhaustive testing of the 82. Fuel Sump, Strainers and 159. Dive Fillet (L.H. & R.H.) 
YP by both Lockheed and Army flight test en- Valves 160. 193465 Cover 
gineers. Thirteen were built. 83. Hydraulic Reservoir 161. 196112 Cover 
The Allison F-2 engine was substituted, 84. Flap Motor 162. 196113 Cover 
havine 1150 hp and a higher propeller shaft. 85. Stirrup (Mounting Ladder) 163. 194856 Window (R.H. Only) 
86. Plumbing and Controls 164. 194925 Window (L.H. & R.H.) 
The armament compartment was completely : 
: ee 87. Plumbing and Controls 165. 193477 Window (L.H. Only) 
redesigned to house one 37 mm cannon, two ek Wate Peet Gein 166. 193481-24 Window 
.50-cal and two .30-cal machine guns. Turbo So. Sestans Gesiocs 167. 193481-23 Window 
installation and coolant radiator installation ne 168. 193481-22 Window 
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were improved and the props turned in opposite direc- 
tions, but out from the top where in the XP the props 
had turned ix from the top. Structural changes, re- 
duction of gages of material and elimination of excess 
sti uctural parts, in an almost complete redesign of the 
airplane, resulted in the cut of about 1300 pounds 
weight. 

’-38.—Engineering began in late 1939, deliveries 
in July, 1941. The .30-cal machine guns were replaced 
with .50-cal and armor plate to protect the pilot was 
added. 

’-38D.—Engineering began early in 1940, deliveries 
in August, 1941. A chief feature of the “D” model was 
the installation for the first time of self-sealing gas 
tanks. Also, from high pressure oxygen system the 
plane went to the low pressure system used on all sub- 
sequent models. There was a change in the angle of 
incidence of the horizontal stabilizer, also a redistri- 
bution of elevator counter-weights, increasing the 
mechanical advantage of the elevator control and re- 
sulting in elimination of buffeting and facilitating dive 
recoveries. 


P-38 5TH MODEL. 








Engineering for a new model 


‘began early in 1941, deliveries in November, 1941. The 


cannon was changed from 37 mm to 20 mm which has 
been standard in all subsequent models except the 
camera ships which are unarmed. The armament sec- 
tion and nose landing gear were completely redesigned 
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to accommodate double the amount of ammunition car- 
ried in earlier models. On about the 300th of the 5th 
model, the hollow steep props were replaced by Curtiss 
ilectric constant speed blades made of dural. 

MODEL 322-61.—The “Lightning I” for the Brit- 
ish, for which contract was signed in March, 1940. 
Engineering began about that time, deliveries in De- 
cember, 1941. The British wanted—and got—no turbo- 
superchargers, no counter-rotating propellers. Because 
the higher-powered Allison was restricted, not yet 
having been released to the British via Lend-Lease, the 
plane was powered by the old C-15 engine. It had a 
20 mm cannon and four .50-cal machine guns, a British 
radio and British instrument panel. As predicted by 
Lockheed engineers, the British didn’t like the plane 
without supercharger and with props turning in the 
same direction, and the 143 Model 322’s that were built 
were sent to a modification center operated by Lock- 
heed and Vega at Dallas, and there changed back into 
an acceptable U. S. Army model for training. 

F-4.—CAMERA SHIP. Engineering began in mid- 
1941, deliveries in March, 1942. This was a redesigned 
P-38 equipped with four cameras in the ammunition 
and gun compartment, and was completely unarmed. 
It was equipped with a drift-sight to aid the pilot in 
his photo-reconnaissance work and was given a sky 
blue camouflage. 

P-38 8TH MODEL.—Engineering started early in 
1942, deliveries in March, 
1942. The power plant was 
changed from the Allison 





fF <5 2 ¢ F-2 to F-5, power from 
e oe 243% 1150 hp to 1325 hp. This 
e 358 seen was the first model to come 
» see ee ee equipped with drop-tank 
4esge S98 brackets (also used for 
ssa" peas carrying and releasing 
(SEES ERE SG bombs from 100 to 1000 Ib 
S2aghm in weight), one under each 
EsESSOES inner - wing section. The 
S$ sid So first “piggyback” fighter 
oS (in which the radio behind 
be the pilot was removed to 
e & . = make room for a passenger 
. F z = to ride with the pilot for 
o & & t purposes of instruction) 
2 Sy B88 was an 8th Model P-38. 
es lt P-88 9TH MODEL—En- 
e S o8se = gineering began in Janu- 
SuE5 OT EAs y ary, 1942, deliveries in 
aseugsasedes June, 1942. Essentially the 
eg a . es Sg a same airplane as the P-38 
ee § ANAASS 8th Model but with a 
es — change in electrical instru- 
S22 ga 58 & ments and other detail 
ae é 3 - 5 equipment. 
wSGE g ge ° P-38 10TH MODEL— 
an Pe. 3 9 & Engineering began early 
ge § g Sores § in 1942, deliveries in Au- 
cea, we Er © gust, 1942. First to use so- 
FARA gMOROy ge called “maneuvering flaps.” 
SEER EC SR SES An engine change to the 
AARLOREM ERAOM Allison F-10, same 1825 
sao $8 8 5 takeoff hp but up 100 hp 
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for cruising. Minor changes in electrical equipment 
and instruments. 

MODEL 322-60—The “Lightning II.” Engineering 
began in late 1941, deliveries in August, 1942. De- 
signed under a new contract with the British for a 
fighter that would include turbo-superchargers and 
counter-rotation props, this was essentially the same 
as the P-38 5th Model except for such detail 
equipment as instruments, radio, etc. But the 
U. S. Army took over all Lightning I and 
Lightning II airplanes that were built. The 
Lightning II was powered by the Allison F-10 
engine, the Lightning I by the F-5. Both 
models were given the Army designation 
P-322. 

F-5—Deliveries began in August, 1942. A 
camera ship same as the F-4 except that five 
cameras were carried instead of four. 

P-38 13TH MODEL—Deliveries began in 
May, 1943. Essentially the same as the 10th 
model except for the substitution of the new 
Allison F-17 engine with 1425 hp normal, 1600 
“war emergency” hp. The same size engine as 
before but having a faster blower ratio and in- 
ternal reinforcements. 

P-38 14TH MODEL—Engineering began in 
September, 1942, deliveries in August, 1943. 

The biggest model change since the 5th model. 
Details are at this time restricted. Will give 


P-38 Wing and Stabilizer—Locations of stations and + 





greatly increased performance, especially in rate of 


climb at high altitudes. 


F-5 CAMERA SHIP 15TH MODEL—Deliveries be 


gan in September, 1943. Engine installation same «5 


14th model. 


Details restricted. 


P-38 16TH MODEL—Engineering began early n 
Details restricted. 


1943. 
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No deliveries yet. 


Turnbuckle 


Cap CR. 


31. 
32. 


Tab Idler Pulley 
Tab Actuating 
Lubrication 


Mechanisin 


34. Rudder Tab Stop 

35. Elevator Tab Stop (1..H. 
Only) 

36. Elevator Tab Actuating 
Mechanism 

37. Empennage Control Cab] 

38. Wing Pins 

29. Flap Cables 

40. Flap Cables 

57. Tab Cable Turnbuckle (1..H. 
Only) 

81. Engine Mount Bay Strut At- 
tachment 

126. Intercooler Attachment Bolt 

127 Engine Mount Bolt 

128. Engine Mount Fitting & 
Plumbing 

130. Engine Control Cables 

138. Fairing 

139. Fairing 

141. Fillet Junction Box 
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Bendix Gyro Flux 
Cate Compass 

An entirely new type of compass is 
in production at the Philadelphia Di- 
vision of Bendix Aviation Corporation. 
Developed in the research laboratories 
of the Eclipse-Pioneer Division of the 
corporation, the new device is said to 
be as great an advance over the con- 
ventional magnetic compass as_ that 
compass was over the lodestone. 

This Gyro Flux Gate Compass, as 
the new compass is known, uses the 
eurth’s magnetic field to develop minute 
electrical impulses which, when ampli- 
fied, turn the compass indicator. 

This new compass will not go off its 
reading when the plane dives or climbs 
rapidly, it will not lag or overshoot 
during a turn and it will not oscillate 
or “hunt” back and -forth in rough 
weather. 





Bendix Gyro Flux Gate Compass. 
4t the right is the transmitter, at 
the left is the indicator. 


An advantage of the new compass 
that no “correction card,” necessary 
th magnetic types, is needed because 
gives fully corrected readings at all 
nes. The possibility of the naviga- 
or pilot making an error in the 
at of battle is thus eliminated. 
Because it is possible to locate the 
ansmitter of this new compass at a 
stance from the indicating dial, it is 
‘ssible to find a position for it where 
will not be affected by the bomb- 
id, armor plate, or other metal parts 
at impair the accuracy of the stand- 
d compass. Additional indicators are 
iked to the compass through the me- 
ium of the Pioneer “magnesyn” sys- 
‘m. This system makes possible re- 
note readings of indications or mea- 
‘urements received from a remote 
surce or master. 
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Eclipse Electronic De-Icer Control 


Ice Tire for 
Airplanes 


A new type ice tire for airplanes 
has just been announced by The Fire- 
stone Aircraft Company, Akron, Ohio. 
Unusual traction is given the tire by 
large, sharp steel lugs which grip ice 
and hard packed snow with the firm- 
ness of cleats. In addition, the tire 
is said to perform excellently in soft 
snow. Its channel tread packs soft 
snow under the tire to give added flo- 
tation as well as superior traction. 

The lugs fit into the high-projecting 
shoulders of wide channel tread tires. 
They extend from the tread, through 
the shoulders, to the sides of the tires, 
where they are bolted in place. A fea- 
ture of the tire is its adaptability to 
all-year round usage. This is possible 
because the lugs used in the tire are 
removable. By loosening a few bolts, 
the ice tire can be adapted to use on 
any regular landing surface. 


Electronic Control 
for De-Icer System 


The Eclipse Electronic Control: has 
been developed for use with the Eclipse 
Manifold-Solenoid De-Icer system in 
conjunction with B. F. Goodrich De- 
Icers on aircraft with wing spans in 
excess of 100 feet to provide a variable 
control of the De-Icer system to suit 
the rate of accretion and the texture of 
ice formations encountered. 

Facts established by continuous re- 
search and experimentation, substan- 
tiated by field experience obtained 
from mechanical De-Icer performance 
since its inception, indicate that com- 
plete ice removal can be effected by 
the De-Icer method despite the vary- 


ing ice conditions encountered, pro- 
vided the accretion of ice is permitted 
to develop a tensile strength sufficient 
to overcome the adhesion between the 
ice and the De-Icer boot on inflation. 
This requires that the De-Icer system 
pe controlled for both the rate of ac- 
cretion and the texture of the ice 
formation. 

The Eclipse Electronic De-Icer Con- 
trol accomplishes this requisite by pro- 
viding a means of varying the time 
between De-Icer operating cycles to 
compensate for variations in rate of 
ice formation and, also, varying the 
De-Icer cell inflation to compensate for 
variations in texture of ice formations. 
In addition, it provides a visible auto- 
matic or manual push-button remote 
electrical control of wing and tail De- 
Icers. 

The Eclipse Manifold-Solenoid De- 
Icer System consisting of electronically 
controlled solenoid actuated distributor 
valves located at each De-Icer boot con- 
nection; pressure type oil separator 

(Turn to page 62, please) 





Firestone ice tire for airplanes 
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HEN the neutral salt bath was developed so 
that it was economical for industrial use, it 
marked the end of the search of aviation en- 

gineers and production men for a suitable means of 
heat treatment for aircraft parts. It is a well-known 
fact that carburization or decarburization cannot be 
tolerated on aircraft parts. Due to this fact it was 
necessary to machine the parts at hardnesses as high 
as 50 Rockwell C to remove the contaminated surface. 
This practice is still being carried on to a great extent, 
but the advent of the neutral salt bath is gradually 
doing away with these difficult machining operations. 
The applications of the neutral salt bath to aircraft 
parts are many and varied. It 
is used for treating both ferrous 
and nonferrous metals. It is 
used for copper brazing, as- 
semblies, the salt itself acting 
as a flux. One of the biggest 
advantages of the salt bath is 
that material can be left in it 
for long periods without danger 
of surface contamination. Revo- 
lutionary treatments are being 





A Vulcan gas-fired salt bath furnace 
for heat treating ferrous and non- 
ferrous metals in sheets, rods, coils or 
fabricated shapes. The burners, ar- 
ranged for maximum efficiency, are 
installed beneath the pot. This type 
of furnace is also adapted to oil firing, 
or electric heating by external re- 
sistance heaters, immersion heaters, 
or immersed electrodes. Temperature 
uniformity of 3 deg. plus or minus is 
readily maintained. Quench tanks are 
conveniently located. 
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This immersed electrode salt (ith 
furnace built by Vulcan Corp. is 
being used for heat treating diral 
and. other aluminum alloy parts for 
aircraft production. It is equiped 
with an improved refractory lining 
and the electrodes are widely spaced 
to prevent overheating and su!se- 
quent breakdown of the salt. Air- 
cooled bus bars eliminate the ne- 
cessity for water cooling. The rolling 
cover has ball bearing wheels. 


given to steel in the salt bath, which are making it 
possible to get more complete transformation of aus- 
tenite into the desired structure of martensite. These 
treatments require long heating periods, and in some 
cases double heating is utilized, having an interrupted 
quench between heating periods. These latter opera- 
tions carried on in atmosphere furnaces would prob- 
ably cause surface contamination to some degree. 
Formerly it was always necessary to machine and 
thread grind all aircraft bolts after heat treatment. 
It is still necessary to use this method on most of the 
power plant bolts due to the close tolerances required. 
However, many of the airframe bolts are now being 
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T rea t men t of Aircraft Parts 


By Stewart M. DePoy 


Metallurgist, Delco Products 


finished completely on screw machines or are being 
cold headed and thread rolled. This is made possible 
because the bolts can be treated in salt baths after 
finishing. The threads are neither carburized nor de- 
carburized, and the surface is as sound as the interior. 

or bolts of 30-40 per cent carbon alloy steels the fol- 
lowing treatment has brought good results: Preheat 
in a salt bath at 1100 F and 
transfer to another neutral 
salt bath operating at 1550 
F. The soaking time at the 
high heat will depend entire- 
ly on the size of the load, 
but in no case should it ve 
less than 20 minutes. Quench 
the bolts in the preheat bath 
at 1100 F, and transfer 
again to the 1550 F bath for 
sufficient soaking time. After 
this second heating the bolts 
should be quenched in oil 
down to at least 200 F. The 
tempering operation should 
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Division, General Motors Corp. 


copper brazing. Atmosphere furnaces operated at 
these temperatures are almost certain to cause surface 
scaling and contamination. Unless very special atmos- 
pheres are used, such as hydrogen, etc., the copper will 
react with the atmosphere gas and become brittle, thus 
resulting in a weak joint. Of course, from the stand- 
point of rapid heating necessary for copper brazing, 
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not be started until the 
bolts have reached room tem- 
perature. The tempering 
temperature must be de- 
termined by the hardness re- 
quired. However, most air- 
frame bolts are tempered 
ound 900 F. The temper- 
ing operation may be done 
in an air circulating furnace 
so long as the temperature 
dees not exceed 1050 F. 
However, a neutral bath is 
more satisfactory if one is 
available. The above process 
my also be used on any 
s.cel part that is to be heat 
ticated. Single heating may 
bo used, but double heating tends toward more com- 
pete transformation of the solution state to the hard- 
ed state. 
\s mentioned before, the bath is an excellent medium 
copper brazing. Brazing with low melting point 
tals can also be accomplished in the neutral salt 
th, but special atmosphere furnaces have been de- 
loped for this low temperature brazing that are prob- 
ly more satisfactory for quantity production. How- 
er, copper brazing can be carried on in the neutral 
iit bath with splendid results, due to the fact that 
mperatures of from 1900-2200 F are required for 
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Cyanide case hardening is done in this fully conveyorized 90-kw 

Ajax-Hultgren electric salt bath furnace. Alloy steel parts charged 

at one end are supported by overhead screw on which fixtures are 

hung. The screw conveys gears and other parts through the bath 

on a definite time cycle that is automatic throughout, producing 
case dephs up to .030 in. as desired. 


the liquid bath method is much more satisfactory than 
any radiant method of heating. Consequently, pro- 
duction can be augmented on large assemblies. (Note: 
Flux is not necessary in the salt bath brazing.) 
Neutral salt baths have been a blessing to the non- 
ferrous industry. Atmospheres have a devitalizing 
effect on aluminum parts, both cast and wrought. Most 
aluminum heat treating for aircraft production is now 
being carried on in neutral salt baths. Artificial aging 
of the high tensile aluminum alloys is speeded up con- 
siderably by heat treatment in the neutral baths. 
Heat treating problems on other nonferrous metals 
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have been very neatly solved by the neutral salt bath. 
These are too numerous to mention, but you may find 
a solution to your problem by referring it to any of the 
numerous chemical and furnace companies which spe- 
‘cialize in salts and salt bath furnaces for heat treating. 

Success in all the foregoing statements is directly 
dependent on the correct operation and control of the 
bath. The oxide content of the bath should never ex- 


ceed 10 per cent. This is easily checked by determining 


the insolubles in a sample of the bath. The insolubles 
are all oxides except when a rectifier is pres- 
ent. The percentage of this rectifier should 
already be known, and the remaining oxide in- 
solubles can be readily calculated. There are 
two important methods for reducing the oxides 
in a neutral bath, e.g., the addition of a rec- 
tifier (generally a silicon compound) and the 
introduction of anhydrous ammonia into the 
bath. The rectifier forms a “slag” with the 
oxide compound and sinks to the bottom as a 
sludge, instead of floating on top as it does in 
metal melting. This “sludge” must be removed 
once every 24 hours, and in case of continuous 
operation at working temperatures should be 
removed every four to six hours. The second 
method is very effective. It is based on the 
fact that ammonia will break down into its 
constituents at this temperature, thus relasing 
free hydrogen. The hydrogen will immediately 
react with most of the simple oxides in the 
bath and carry them out as a gas. Material 
should not be treated in the bath while the 
ammonia is being introduced. The ammonia 
should be introduced at an idling temperature, 
but not lower than 1450 F. At the beginning 
the gas bubbling out of the bath will burn 
with a bright yellow flame. When the reaction 
is complete the flame will subside, and only 


A typical neutral hardening operation 
using a 65-kw Ajax-Hultgren fur-ace, 
Immersed in the salt bath at 1550 F 
and quenched over a mandril in ©:! the 
diameters of these large cylinder s: -eve, 
are held to a tolerance of .007 in. The 
output rate is 120 sleeves in 8 !-ours, 


bubbling will take place o: the 
surface of the bath. The am- 
monia will not remove 10( per 
cent of the oxides, but it will 
serve to “keep” the bath as long 
as the addition of a rectifier «lone 
will. It is still necessary to add 
a small amount of rectifier, when 
using the ammonia method, to 
sludge down the complex oxides 
not attacked by the hydrogen. 
Ordinarily the bath should be 
completely renewed about every 
six to eight weeks when in con- 
tinuous operation. This depends 
on the operating temperature. 
The shorter bath life will be ob- 
tained on the higher operation 
temperatures and vice versa. The internal electrode 
type of furnace is preferred, but gas heated and ex- 
ternal electric heated pots may be used. For. the in- 
ternal electrode type a ceramic lining is all that is 
necessary for a pot. These linings will last 142 years 
or more, depending on the intensity of the operating 
temperature. Considerable care must be taken on this 
type to keep the electrodes clean. If a heavy scale is 
allowed to collect and stay on the electrodes above the 
(Turn to page 156, Please) 








= 


Recommended Hardening Temperatures and 
Heating Periods in Salt Baths for Steels 
Time 

Per Inch 

Temperature of Section 


Material (Degrees F) (Minutes) 

SAB 4180 (AMS 6370)....cccccccess 1575 15 
SAB 4130 (AMS 6370)... .cccccvccces 1540 25 
SAE 4140 (AMS 6380).......-.cs00- 1550 15 
SAB 4140 (AMS 6380)... ccccccves 1525 25 
SAB 43840 (AMS 6415) ....ccccccscce 1550 15 
GAM O60 CARS GIG). cvccicecivivces 1500 30 
Water Hardening Tool Steel...... 1430 20 
Oil Hardening Tool Steel......... 1460 20 
High Carbon-High Chromium Tool 

NEI nico an binkvaakdwik's armaaeaeela eee 1775 15 
High Carbon-High Chromium Tool 

REE diebsicanesecucmedesacew nes 1740 30 
Tungsten High Speed Steel....... 2300 3 
Tungsten High Speed Steel........ 2275 4 
Tungsten High Speed Steel....... 2200 5 
Molybdenum High Speed Steel.... 2225 3 
Molybdenum High Speed Steel.... 2200 4 
Molybdenum High Speed Steel.... 2150 5 
Cobalt High Speed Steel.......... 2375 3 
Cobalt High Speed Steel.......... 2325 5 





The above recommendations for tool steels are based 
on a thorough preheat at 1000-1150 F., and a second pre- 
heat at 1650 F. in the case of the high speed steels. 
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(\|e"pyoduction Equipment 


No. 15 Abrasive 
Red Band Tool 





sy N exclusive numbering feature, de- 
‘ signed to eliminate the danger of 
careless disposal of diamonds, is a re- 
cent development of the Abrasive 
Dressing Tool Co., Detroit, Mich., 
manufacturers of Abrasive Red Band 
diamond tools. 

Tool No. 15, typical of the cluster- 
type series, contains 15 fine, whole, 
natural diamonds arranged in three 
layers of five each. The diamonds are 
precisely spaced and staggered to pro- 
vide maximum contact with the wheel 
at all times. Stamped on the head of 
each tool is a series of figures denoting 
the number of diamonds in each layer. 
As the tool is used, the number of dia- 
mends remaining in the tool is indicated 
theough each stage of wear. In this 
w: y there is no danger of the tool being 
di:arded before all the daimonds have 
been completely used up. 


E HE Air-O-Limit Bearing Gage has 
* been developed by Pratt & Whitney, 
West Hartford, Conn., to inspect inside 
dismeters for errors in straightness, 
roundness and size. It was originally 
loped to check lead-indium plated 

2 vecraft engine bearings. This surface 
iS SO delicate that high-speed gaging 
without marring or scratching requires 
instrument which does not actually 
ich the inside diameter. The par- 
calar gage illustrated has gaging 
idles to inspect diameters from 2 to 
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5 in., but a smaller model will handle 
bores as small as % in. 

Principal components of the gage are 
the gaging fixture, gaging unit, and the 
air-supply equipment. The gaging fix- 
ture mounts the gaging unit and a ball- 
supported work carriage that positions 
the part over the gage plug. Two V- 
type anvils with T. C. inserts are fast- 
ened to the carriage. The one nearest 
the operator is permanently mounted to 
receive master ring gages for setting 
up the instrument, while the other ac- 
commodates the work. All master ring 
gages are of the same external diam- 
eter, and the internal diameter is made 
concentric with the outside diameter to 
close limits. 

The outstanding feature of the com- 
parator is that the product being gaged 
is not contacted during the gaging 
operation by any mechanical gage point 
or gaging plug. The hole being checked 
will not be scratched or even burnished 
in any manner no matter how soft the 
surface is. 


A= 75,000-pound Red Ring Gear 
Shaving Machine has been brought 
out by National Broach and Machine 
Company, Detroit, Mich. Gears from 
24 in. to 96 in. pitch diameter and up 
to 97 in. outside diameter are shaved 
on this machine—the largest of its kind 
ever built. It has a base 20 ft. by 12 
ft. 11 in. and stands nearly 11 ft. above 
the floor line. Its maximum shaving 
range from headstock spindle is 110% 
in. 

Like other Red Ring gear shaving 
machines, it is designed for rotary 
crossed axes shaving. The cutter head 


Red Ring Gear 
Shaving Machine 





Pratt & Whitney Air-O-Limit Gage 


is equipped with vernier scale and sine 
bar so that settings to any desired 
angle within its range can be made 
readily and any setting can be accu- 
rately duplicated thereafter. The cut- 
ting tool, which is free to rotate, is 
driven by the work gear. 

Characteristics of the work gear may 
be accurately checked without removing 
it from the machine. The checking 
head, which is an integral part of the 
machine, is used to determine the size 
of the work gear, the amount of shav- 
ing stock on it, its linear pitch, wobble, 
eccentricity, and pitch diameter. The 
operator can check work gear align- 
ment from either side of the machine. 
The work gear is mounted on journal 
bearings supported by adjustable ped- 
estals. 

Pressure lubrication is used through- 
out and all lubricant reservoirs are pro- 

(Turn to page 88, please) 

















National Metal Congress is 


By Joseph Geschelin 




















OTWITHSTANDING the vicissitudes 
N of wartime traveling, the Na- 

tional Metal Congress in Oc- 
tober at Chicago was one of the most 
successful held in recent years. This 
time it was a four-ring circus with 
technical meetings of the American 
Society for Metals at the Palmer 
House, American Welding Society at 
the Morrison, and the American Insti- 
tute of Mining and Metallurgical En- 
gineers at the Sherman. Superimposed 
on this program was the War Confer- 
ence Display—hotel room version of 
the usual show—with exhibits located 
in individual hotel rooms, covering the 
seventh, eighth, and ninth floors of 
the Palmer House. 

Just as the technical program was 
developed specifically in the interest of 
the war activity, so the exhibits sought 
to emphasize those products and ser- 
vices that were of greatest interest to 
war time producers. As might be ex- 
pected there was little of striking 
innovation or new products shown at 
the hotel exhibits. Since most pro- 
ducers are straining their efforts at 
supplying more and more of the needed 
materials and supplies, they stressed 
services and new literature available 
to engineers and metallurgists besides 
showing the latest developments in 
their lines. 

One of the most striking projects 
launched at the Congress was the prin- 
ciple of specifying and buying alloy 
steels on the basis of performance 
rather than on analysis, which has been 
developed constructively by Joseph T. 
Ryerson. This principle is based upon 
the utility of the Jominy end quench 
hardenability test, the idea being that 
the customer would specify his harden- 
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ability requirements rather than chem- 
ical and physical analysis. Ryerson’s 
Metallurgical Department has carried 
out an ambitious research program 
developing a wealth of hardenability 
data on a variety of most used new 
NE alloy steels which can be made 
available to metallurgists in industry. 

Corronizing method of rust proofing 
ferrous and nonferrous metals intro- 
duced about six years ago by the 
Standard Steel Spring Co., has been 
improved and simplified and reduced in 
cost of processing. It consists essen- 
tially of electroplating a flash of nickel 
on the base metal then applying another 
layer of nickel, zine or nickel, tin. 
Apart from the improvement in rust 
resistance and decreased process cost, 
the latest development is the licensing 
of fabricators who may be interested 
in doing their own electroplating of 
finished products. Under the new 
scheme any producer having the proper 
electroplating facilities could do cor- 
ronizing under a license agreement. 

Among the few new items of equip- 
ment shown at the display was a line 
of Gray-Mills all-purpose industrial 
fluid coolers, portable industrial cooling 
systems for the filtering and pre-cool- 
ing of cutting fluids, for preserving 
hydraulic oils and quenching oils, and 
for the chilling of circulating water to 
the welding tips of spot welders. 
Another item was the Red-E-Air 
Chuck, an interesting self-contained 
air-operated, collet-holding fixture 
readily attached to all manner of drill 
presses and other machine tools. It is 
fast in operation and said to be ideal 
for such operations as drilling, milling, 
burring, boring, etc. 

Since it would be quite difficult to 
cover the details of the several hundred 
exhibits, we shall have to be content 
with a brief high spotting of some 
prominent categories of products. Con- 
sider first some of the materials pro- 
ducers. In this group were Interna- 
tional Nickel, The New Jersey Zinc 
Co., Aluminum Co. of America, Handy 
and Harmon with a display of low tem- 
perature brazing materials, American 
Magnesium Co., Rustless Iron and 
Steel Co., Reynolds Metals Co., The 
Indium Corp., Molybdenum Corp., Amp- 
co Metal, Inc., specialists in nonferrous 
sand and centrifugal castings, and 
others. 

That induction heating is fast be- 
coming one of the most useful processes 
in industry is evidenced by the grow- 
ing list of companies producing spe- 
cialized equipment. Among these are 
The Ohio Crankshaft Co., with a dis- 


play of the latest types of Tuxcco 
hardening equipment; Induction E eat- 
ing Corp., Budd Induction Heai ing, 
Inc., Lepel High Frequency Labora- 
tories, and the new Illitron equip» ent 
introduced by the Illinois Tool Works. 
The Illitron is said to provide a spvcial 
electrical method for “rematching”’ in 
which the generator and load coupling 
is changed so as to match the geuer- 
ator to the impedence characteristic 
of the load both before and after the 
curie point is reached. 

Out of the great variety of testing 
equipment shown here, we have selected 
some of the more dramatic items such 
as non-destructive testing of metals 
and inspection of surface finish. In the 
latter category are the profilometer 
developments of the Physicists Re- 
search Co., and the brush analyzer. 
Industrial X-Ray was shown by General 
Electric X-Ray Corp., and Picker X- 
Ray Corp. Magnaflux Corp. displayed 
its line of equipment for the detection 
of surface flaws, including the latest 
applications of the Zyglo and Mag- 
naglo equipment for the inspection of 
non-magnetic materials such as glass, 
plastics, aluminum and magnesium. 
The Allen B. DuMont Laboratories, 
Passaic, N. J., introduced the Cyclo- 
graph line of electronic equipment 
designed to provide non-destructive 
metallurgical examination of metals in 
mass production. It is said to provide 
a 100 per cent check on various char- 
acteristics such as case depth, plating 
thickness, carbon content, variations in 
heat treatment, etc. The Sperry } law 
Detector was shown by Sperry Products. 
Ine. Cutting fluids were on display by 
D. A. Stuart, Cities Service, and F. F. 
Houghton, the latter also featuring 
quenching oils and other products. 

Among machine tool producers, An- 
drew C. Campbell showed its line of 
abrasive cutoff saws, De Sanno and 
Son, Inc., demonstrated a line of 
abrasive cutoff equipment, and [all 
Midwest Co. displayed its well-known 
line of tool room and production sa. ing 
machines. The S. K. Wellman Co. 
showed its line of Velvetouch met? lic 
facings for airplane brakes and {for 
clutches. Automatic Transports’ ion 
Co., Mercury Mfg. Co., Barrett-\ra- 
vens Co. and several others displ: ved 
lines of industrial trucks. 

Abstracts of some of the papers ‘ad 
at the technical meetings of the An °rl- 
can Society for Metals and Ame? an 
Welding Society are presented hcre- 
with: 
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Huge Suecess 


Av Emergency Heat Resistant Alloy 


by Oscar E. Harder and James T. Gow, 
Battelle Memorial Institute 


ib AN attempt to develop heat re- 
sistant alloys, low in scarce metals, 
for service up to 1400 F, nearly 100 
alloy compositions were studied. The 
work included melting, casting, bend 
tests and tension tests at room tem- 
perature, tension and creep tests up to 
1600 F, and determination of the 
resistance of alloys to scaling in air 
and sulphur-bearing gases at tempera- 
tures of 1400 and 1600 F. The most 
promising results were found with an 
alloy containing carbon 0.35 per cent, 
chromium 12.3 per cent, silicon 2.28 per 
cent, nickel 7.8 per cent, and manga- 
nese 7.8 per cent. This alloy was con- 
sidered to have adequate strength, 
ductility, load-carrying capacity and 
resistance to oxidation at 1400 F and 
was wholly austenitic. Some compari- 
sons are made between the properties 
of the emergency alloy and those of 18 
per cent chromium—8 per cent nickel 
and 25 per cent chromium—12 per cent 
nickel. 


Stored Energy Welding of Mild Steel 
by J. M. Diebold, Yellow Truck & 
Coach Mfg. Co. 


h STORED energy welder was pur- 
™ hased by the company for the 
express purpose of studying its weld- 
ing characteristics on copper, stainless 
steel, and mild steel as well as alumi- 
num 

The studies on mild steel weer espe- 
cially interesting because of uniformity 
and minimum indentation found when 
usine the stored energy machine. Re- 
sults of this study showed that the 
welding range of mild steel falls into 


four definite zones which are controlled 
by Id bead growth. Welding in the 
thir’ zone proved to be the most 


relir'ie and best for production work 


from the standpoint of metal finishing, 
tip ‘fe, and omission of flashing, spit- 
tine and extruding while welding. 
Qua ‘y of the welds made on a stored 


energy machine is very uniform; and 
while slower than AC equipment, this 
machine is considered competitive be- 
cause of the greater uniformity and 
fast weld time which localizes heat. 
This advantage is applicable to the 
lighter metal gages only of 1/16 in. 
thickness or less. Heavier gages can 
be welded, but require much higher 
heat settings and have the usual heavy 
indentation ef the spot weld. The 
upper limit of the machine was 10 gage 
mild steel. 


The Microhardness Tester as a 
Metallurgical Tool 

by Constance B. Brodie, Research 

Laboratory, General Electric Co. 

HE microhardness tester has been 

developed as a useful metallurgical 
tool. The procedure for using the 
instrument and its application are 
described in the paper. Thus far the 
instrument has beén used successfully 
in the study of the following: welds, 
small wires 0.20 mm dia, thin strips 
having a thickness of a few hundredths 
of a millimeter, surface layers of car- 
burized or nitrided type, tool steels and 


tips of cutting tools, extremely soft 
materials such as lead, and extremely 
hard or brittle materials such as dia- 
monds, carbides, glass, and silicon. 

A table comparing the Knoop hard- 
ness with Rockwell and diamond pyra- 
mid hardness is given here for various 
materials. The Knoop hardness is very 
nearly the same as the diamond pyra- 
mid hardness. A similar correlation 
showed that Brinell hardness was only 
slightly lower, approximately 25 points. 


Fatigue Strength of Welded Aircraft 
Joints 
by T. V. Buckwalter and O. J. Horger, 
The Timken Roller Bearing Co. 


ATIGUE tests were made on welded 

triangular structures and copper 
and silver brazed sleeve joints which 
were made from aircraft tubing. Oxy- 
acetylene pressure welded joints of 
2-in. diameter were also investigated 
in rotating bending. A total of eight 
triangles were tested and the results 
show that there are no outstanding 
differences in the fatigue resistance of 
the triangles for the various conditions 

(Turn to page 80, please) 

















Comparison of Knoop, Rockwell and Diamond Hardness 





Material Condition 
1.1 C Steel 1 be.. 775 °C... WD. 
the. 190°C. 2. 
0.40 C Steel 1 hr. 800 °C., W.Q. 
1 hr. 150 °C., A.C 
1.1 C Steel 1 hr. 775 °C., W.Q 
lhr. 350 °C., A.C 
1.1 C Steel lhr. 775 °C., W.Q 
: 1 hr. 450 °C., A.C. 
Beryllium Copper, 2 hrs. 850 °C., W.Q 
2.25% Be 16 hrs. 300 °C., A.C 
1.1 C Steel 1 hr. 775 °C., W.Q 
1 hr. 550 °C., A.C. 
1.1. C Steel 1 hr. $50 °C., F.C. 
0.20 C Steel Cold rolled 
1.1 C Steel 1 hr. 775 °C., W.Q 
1 hr. 650 °C., A.C 
0.40 C Steel 1 hr. 800 °C., A.C. 
0.20 C Steel 1 hr. 850 °C., F.C. 
Beryllium Copper, Solution quenched 
-25% Be and cold worked 
65:35 Brass Cold drawn 
Commercial Nickel Annealed 
Dural 17 ST Hardened 
OFHC Copper Cold drawn 
Electrolytic Iron Annealed 
65:35 Brass Annealed 
OFHC Copper Annealed, 1 hr. 400 °C. 





Fine Silver 





Aluminum—2S Cold Worked 
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Horse Head Special As cast 


Zinc 
Aluminum—2S Annealed, 1 hr. 400 °C. 
Annealed 


Alton Lead 


Annealed, 1 hr. 425 °C. 


Diamond 
Knoop Pyramid 
Hardness Rockwell Hardness 
Number Hardness 25Kg Load 
700-800 Re 65 843 
600-700 Re 55 690 
550-580 Re 50 580 
400-500 Re 42 455 
406 Re 42 400 
300-400 Re 35 360 
280 ‘Ro 95 240 
260 Rp 95 240 
225 Rn 92 210 
194 Ro 87 205 
188 Rp 83 185 
175 Rp 81 180 
145 Ro 76 140 
125 Rv 60 125 
120 Ro 65 125 
8 Rp 45 100 
100-120 Rn 95 
0 Rv 34 80 
52 Rn 76 50 
51 Ra 55 33 
35 Rn 57 30 
34 Rn 45 28 
24 19 
5 
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Molded Plastic 
Indicator Lamp 


A small molded plastic indicator 
lamp is being offered by the General 
Electric Company, Schenectady, N. Y. 
Special feature is a lock-on color cap 
which cannot be shaken loose and will 
not “freeze” to the base. As many as 
five circuits can be identified on one 
panel by the use of five different color 


caps—amber, red, green, white and 
blue. 
The lamp is supplied ready for 
) 
Fm 
ay 





GE indicator lamp 


mounting. The base is mounted di- 
rectly to the back of the instrument 
panel and the color cap is screwed into 
the base through the panel. A coil 
spring applies constant pressure to 
the base of the lamp bulb to maintain 
a good electrical contact. The lamp 
takes 6- to 8-volt bulbs. 

Applications include radio transmit- 
ters, and any other equipment or con- 
trol device where a glow lamp is 
needed to show that the device or cir- 
cuit is on or off. 


Door Interlock 
Switch Designed 


A new door interlock switch, de- 
signed as an emergency device to in- 
terrupt control circuits where access 
doors are opened when the power is on, 
has been introduced by the General 
Electric Company, Schenectady, N. Y. 

It has a carrying capacity of 10 
amp, 110 or 220 volts a-c or d-c, and an 
emergency opening capacity of a-c 
7% amp, 110 or 220 volts; d-e on low 
inductive circuits, 5 amp, 125 volts; 
2% amp. 250 volts. 

Application covers a wide range 
where doors, windows or covers must 
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GE door interlock switch 


be interlocked for the protection of the 
equipment and safety of the personnel. 
For example, doors on radio transmit- 
ters, X-ray machines, burglar alarms, 
and signal controls for fire doors. 


Pickups with “4 
Bayonet Type Socket 


Electro Products Laboratories, Chi- 
cago, Ill., is now in production on the 
new improved Pick-Up No. 3000B. This 
latest development has a new bayonet 
type socket which provides quick, re- 
liable contact between connection cable 
and pick-up. Adaptor adjustments are 
simpler because of the use of two set- 
serews which replace the older type 
hexagonal nut. This construction per- 
mits installation and removal from 
the engine with an ordinary socket 
wrench. 

The pick-up coil has special impreg- 
nation that withstands continuous 
operating temperatures of 350 deg. It 
is engineered to provide quick replace- 
ment of either diaphragm or coil for 
extra economical operation and long 
life. Operates at constant polarity. 

The Electro Pick-up is designed for 
use in studies of detonation conditions 
in internal combustion engines, and for 
compression conditions in pumps and 
other devices where there are varia- 





Electro Pick-Up No. 3000B 








Me Mig, 
Rite 


tions in pressure. lt also may be used 
to actuate a cathode ray oscillovraph 
or the Electro Knock-Intensity I::dica- 
tor for rating of engine fuels. 


Fluorescent 
Light Unit 


The Model MF-240-N_ instantaneous 
starting fluorescent lighting unit which 
has just been brought out by The Fos- 
toria Pressed Steel Corporation, Fos- 
toria, Ohio, eliminates the use of start- 
switches. It 


ing provides average 
lumen output, low voltage operation 
and satisfactory lamp life. Elimina- 


tion of starting switches cuts down 
maintenance costs resulting from re- 
placement; it also means that there 
is no blinking of lamps when their 
life is near end. Instead, the lamps 
will operate without blinking for the 
satisfactory number of hours and then 
fail instantly. 

The lumen output for MF-240-N is 
approximately the same as any other 





Model MF-240-N lighting uni 


~~ 


two-lamp 40 watt unit powered by con- 
ventional ballast, which is 4200 lumens 
when using 3500 deg. white lam)s 

Low voltage operation is important 


fa 


where there is a fluctuation in line 
voltage. This unit will continue to 
operate even though the voltage :irops 
momentarily below 50. Lamp life with 
this unit is said to be satisfactory, 
even though lamp manufacturer: say 
that a reduction of as much as *5:) per 


cent may be expected. Elimination of 
starting switch costs help balance any 
decrease in lamp life which may be 
experienced. 

MF-240-N operates on a power fac- 
tor of 98 per cent at 118 volts and is 
connected for stroboscopic effects. It 
is designed to accommodate two 4() watt 
fluorescent lamps mounted to 5 inch 

(Turn to page 84, please) 
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LIFTING A YOUNG INDUSTRY OUT OF OLD HAZARDS 


TESTED “IN ACTION” ON THE GROUND 


for safer action 
in the air! 


Not so long ago the only dependable way to 
check the operation of many parts of an air- 
plane was to test them in action. And if tests 
had to be made in actual flight at the risk of 
a pilot’s neck—well, in those days, what were 
test pilots for, anyway ? 

But HydrOILies has changed that. 


For example, the gasoline-powered HydrOILic 
Test Stand shown at right checks the whole 
hydraulic system of an airplane in a few short 
minutes—while the plane is safe on solid 
ground. It’s a mighty important test because 
ailerons, rudders, brakes, bomb bay doors, 
landing gear, and even the propeller pitch of 
modern planes depend on the hydraulic sys- 
tem for safe, smooth, accurate operation. 


Other HydrOILie Test Stands check other 
phases of airplane performance on_ the 
ground, for safety in the air. 



















Aircraft Testing Equipment is merely one of 
many ways in which Denison HydrOlLic engi- 
neers have applied the numerous advantages 

of oil-hydraulic operation. The smooth, flex- 
ible, accuracy of HydrOILiec’s oil-transmitted 
POWER, SPEED and CONTROL has been 
adapted to an impressive range of operations 
in almost every industry. Have you sounded 
out the new possibilities for improving your 
product, or its production, with Denison 
HydrOILic engineering or equipment? For 
information, call your Denison representative, 

or write to Denison engineers. 


Te DENISON ENGINEERING CO. 


1178 DUBLIN ROAD, COLUMBUS, OHIO 


INDUSTRY'S M@® NEw ul RIGHT HAND 


DENISON 
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Continental Aviation to Make 


Rolls-Royce Merlin Engines 


Aluminum Forging Output and Capacity Expanded; 
Westinghouse Takes Over Naval Ordnance Arsenal 


Another manufacturing source for 
the Rolls-Royce Merlin liquid-cooled 
aircraft engine has been authorized by 
the Army Air Forces with announce- 
ment that Continental Aviation & En- 
gineering Corp. will produce these 
power plants on a quantity basis at 
its new Muskegon plant. At present 
Packard Motor Car Co. is the only 
U. S. manufacturer of these engines, 
which power the P-51-B Mustang, the 
P-40-F Warhawk and such British 
planes as the Spitfire and Mosquito and 
Lancaster bombers. Originally Pack- 
ard built the Rolls-Royce engine with 
a single-speed, single-stage super- 
charger, but in recent months the two- 
speed, two-stage type, which develops 
more than 1,500 hp. and improves the 
altitude performance, has been allotted 
an increasingly larger proportion of 
the production. Packard has been pro- 
ducing Rolls-Royce engines since Au- 
gust, 1941. 

Award of the Rolls-Royce contract 
to Continental Aviation & Engineering 
Corp. will involve a reallocation of the 
war work of that company and its 
parent, Continental Motors Corp. Pro- 
duction of the Pratt & Whitney R-1340 
engine, a 9-cyl nder, 650-hp. engine used 
to power airships and advanced train- 
ers, will be transferred from the new 
Muskegon plant to Garland, Tex., near 
Dallas. This engine has been in pro- 
duction at Muskegon since April. The 
Muskegon plant should be well equipped 
to mantfacture a liquid-cooled engine 
like the Rolls-Royce because it origi- 
nally was planned to make the Conti- 
nental IV 12-cylinder in-line engine 
there. The latter liquid-cooled engine 
is being flight tested by the AAF and 
has been built at Muskegon on an ex- 
perimental basis. The Garland, Tex., 
plant, originally built by Guiberson 
Diesel Engine Co. for the manufacture 
of diesel tank engines, has been oper- 
ated by Continental Motors Corp. since 
September, 1942. This plant manufac- 
tured parts and sub-assemblies for the 
Continental plant at Detroit, which is 
the largest producer of tank engines in 
the U. S. The Texas plant output will 
be concentrated in Detroit, where 
Wright Cyclone 9-cylinder tank engines 
are built for medium tanks. 

Management of the $28,000,000 Naval 
Ordnance Arsenal at Center Line, Mich., 
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on the outskirts of Detroit, built and 
operated since 1941 by Hudson Motor 
Car Co., has been taken over by West- 
inghouse Electric & Mfg. Co., effective 
Oct. 28. In announcing the change in 
management, Rear Admiral W. H. P. 
Blandy, chief of the Navy’s Bureau of 
Ordnance, said: 

“The Navy Dept. has determined 
that it is to the best interest of the 
government to change the operating 
management of the naval ordnance 
plant in Center Line, Mich. This 
change... is being made to consolidate 
the activities of the Center Line plant 
with those of affiliated naval ordnance 
plants at Canton, Ohio, and Louisville. 





PANDUSTRY 


All three of these plants are adjuccts 
of the Naval Gun Factory at Washing- 
ton. . . . During the period of tra 
tion, it will be necessary to assig.a a 
limited number of specially trained 
Naval Gun Factory personnel to the 
plant.” 

A. E. Barit, Hudson president, made 
the following statement, after con- 
ferring with Navy officials in Wash- 
ington, “Hudson’s undertaking with 
the Navy has covered a period of three 
years. ... We are indeed glad that we 
were able to make this contribution to 
the war effort. This was one of several 
undertakings for the Army, Navy and 
Air Forces; the balance are now in 
production in our own plants, which 
have been completely converted.” 

Construction of the Naval Ordnance 
Arsenal began March 17, 1941, and it 
was formally dedicated Oct. 28, 1941, 
by Secretary of the Navy Frank Knox. 
It is located on a 135-acre site and 
comprises 14 buildings. It manufac- 

(Turn to page 56, please) 
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Management-Labor Committee 


Tackles Detroit Job Problem 


UAW-CIO Takes Stand Against Incentive Pay Plans; 


Unauthorized Strikes Continue Despite Pledges 


Solution of the manpower crisis in 
the Detroit area on a community basis, 
as recommended in the Baruch report, 
has been accepted by the War Man- 
power Commission and labor-industry 
cooperation will be relied upon to make 
effective the minimum standards for 
employment stabilization plans laid 
down by WMC. A joint labor-manage- 
ment committee will undertake to es- 
tablish a production urgency system 
that will channel workers to jobs on 
the basis of relative emergency, halt 
labor turnover through stabilization 
and acquaint Detroit with the immen- 
sity of the task it faces in providing a 
probable additional 82,000 workers by 
next Jan. 1 to meet the production 
schedules in the city’s plants. This 
group will determine the way in 
which workers will be guided to the 
most urgent jobs, as is being done in 
other areas, where hiring of employes 
in 149 critical occupations and _ in- 
migrant workers is controlled by the 
U. S. Employment Service. Such a plan 
of controlled referral was first tried in 
Buffalo with male workers only, then 
later applied to all workers on the 
Pacific Coast and in Louisville; Hart- 


ford, Conn.; Akron and Monroe, Mich., 
the latter only 40 miles south of 
Detroit. 

Detroit industry took the initiative 
in this plan by recommending a “Drive 
for Victory” on a community-wide ba- 
sis which would accept responsibility 
for helping solve such manpower prob- 
lems as turnover and absenteeism, child 
care, juvenile delinquency, shopping 
and rationing difficulties, housing and 
transportation problems. Labor leaders 
were attracted to the plan when it was 
pointed out that some war contr:cts 
might be removed from Detroit if the 
manpower situation was not alleviated. 
They also were opposed to certain 
strictions on individual freedom in 
seeking employment. 


The WPB already has set up a "ro- 
duction Urgency Committee in Det voit 


which will determine the relative im- 
portance of war production contr:cts 
and essential civilian services and gviide 
needed workers to those which are rost 
urgent. It will attempt to obtain some 
balance between labor demand and «up- 
ply through more realistic apprais: of 
contract manpower needs. D. J. Hu'ch- 
(Turn to page 90, please) 
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HYDROMOTIVE CONTROLS 
Make MORE PEOPLE 
USEFUL to War Industry 


Lawyers — manicurists— barbers — waiters —sales- 
men— housewives —all sorts of people must be 
used by industry to meet the critical manpower 
shortage. These people are usually entirely un- 
familiar with machines and shops. Before they 
are useful in production, their sense of strangeness 


and their lack of self confidence must be overcome 


...and they must be taught to run a machine. 
A complex machine makes the training task ex- 
tremely difficult. It is much easier with machines 
equipped with Vickers Hydromotive Controls. 
When one of these people i is shown a Vickers 
controlled machine —shown how simple the con- 


VICKERS 


Incorporated” e 


1428 OAKMAN BLVD. e 


trols are—how easy it is to produce good work, 
his strangeness and lack of self confidence are 
quickly overcome. It becomes much easier to train 
him to useful production needs, 

With Vickers Hydromotive Controls, most of 
the required skill can be built into the machine. 
Complex operations can be reduced to simple 
routines or made automatic. Controls can be inter- 
locked so it is impossible to do the job wrong. 
Exact load limitations are easily applied. 

Discuss “hydraulics” for your machines with a 
Vickers Application Engineer. 


DETROIT 52, MICHIGAN 


Application Engineering Offices: 


CHICAGO * CLEVELAND ¢ DETROIT * LOS ANGELES * NEWARK 


¢ PHILADELPHIA « ROCKFORD ¢« TULSA * WORCESTER 


Representative of More than 5,000 Standardized Vickers Units 
for Every Hydraulic Power and Control Function 
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CONTROL 
PUMPS ASSEMBLIES : PUMPS 


FLUID MOTORS 
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DIRECTIONAL 


PRESSURE 
CONTROLS CONTROLS 
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Restrictions on Use Prevail 
As Material Stocks Increase 


Easing of Pressure on Plate Rolling Capacity 
Expected as New Mills Get into Production 


By W. C. Hirscu 

With the possible exception of alloy 
tubing for the aviation industry, rela- 
tively little delay in the movement of 
steel products to war plants is experi- 
enced. Producers’ order books for the 
first half of 1944 are rapidly filling up, 
especially so on heavy hot rolled sheets, 
but it is generally recognized that at 
least part of this business must be 
looked upon as tentative, subject, as the 
need for much of this material is bound 
to be, to whatever alterations take 
place in the various war theaters. The 
immediate pressure on plate-rolling ca- 
pacity, which affects other descriptions 
of flat rolled steel, is expected to be re- 
lieved to some extent when additional 
mills, now nearing completion, go into 
production early next year. Under 
CMP procedure, mills are allowed to 
book up to 110 per cent of the tonnage 
of each product they are directed by 
WPB to turn out in a given month. The 
base tonnage amounts to 95 per cent of 
actual mill capacity, so that 110 per 
cent permissible bookings represent 
around 105 per cent, and of this a cer- 
tain amount is expected to be leveled 
off by cancellation, the remainder being 
about on a par with actual capacity. 
That there is little question that sheet 
mills are operating at this time at ca- 
pacity, may be seen from the fact that 
some of the non-integrated producers 
in the Pittsburgh area have begun to 
piece out their inadequate supply of 
operatives by hiring women for what- 
,ever tasks they can be trained. That 
accumulations of a number of war ma- 
terials are now sufficient to permit 
easing of conservation regulations is 
certain, but it may be well to record 
the official attitude, expressed by How- 
ard Coonley, WPB Director of Conser- 
vation, who stated it as follows: “The 
easing of many nonferrous metals and 
ferro-alloys is not an indication that 
restrictions of their use can be lifted or 
that any of them will be available soon 
for general use. The shift to Group II 
(materials in sufficient supply to meet 
war needs) from Group I (materials in 
insufficient supply to satisfy essential 
war demands) is significant chiefly be- 
eause these materials in unfabricated 
form are now sufficient to supply essen- 
tial war and industrial needs.” Out- 
standing among the materials shifted 
from Group I to Group II was zine, 
paucity in the available supply of 
which metal a few months ago was 
acute. While copper continues to be 
listed in Group I, recent unofficial sur- 
veys of the situation indicate that the 
findings of the United Nations Com- 
bined Committee to the effect that the 
Allies’ copper supplies about balance 
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their war requirements are reflected in 
marked improvement in the filling of 
orders by copper and brass fabricators. 
In the lighter metals, especially so in 
magnesium, the difficulty is not so 
much with the supply of metal as with 
fabricating facilities which, for the 
time being, have been outstripped by 
the phenomenal increase in metal out- 
put. To round out the picture, it may 
be recorded that Secretary of Com- 
merce Jesse Jones recently testified 
before the House Small Business Com- 
mittee that United States tin holdings, 
amounting to some 100,000 tons, suffi- 
cient to take care of essential require- 
ments, should the war last another 
two years, are being added to at the 
rate of 30,000 tons a year by our infant 
tin-smelting and refining industry. 


Plastic Engineers’ 
Meeting and Show 


As evidence of the constantly in- 
creasing interest in plastics, the rela- 
tively new Society of Plastics Engi- 
neers recently held an ambitious tech- 
nical meeting combined with a display 
of plastics products in the Rackham 
Memorial Bldg., Detroit. 


Among other things the exhibit 
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“We know that no 
one had planned to 
bankrupt private own- 
ership of the aircraft 
industry in order that 
the Government can 
come in and take con- 
trol, but if those who 
are advocating such 
control had sought a 
plan for that purpose 
they could not have 
found a better formula 
than: GREATLY EX- 
PANDED SALES, 
PLUS LARGE IN- 
VENTORY RISKS, 
PLUS RENEGOTIA- 
TION, PLUS PRES- 
ENT TAX RATES, 


MINUS ADEQUATE 
POSTWAR RE- 
SERVES.” — 


Raiph S. Damon, 
vice-president and 
general manager of 
American Airlines, 
Inc., in a statement 
recently before House 
Ways and Means Com- 
mittee. 





“ ...the Cupboard Was Bare” 





stressed the outstanding role played 
by plastics in war production and the 
enormous savings made in critical mo- 
terials through their use. One such 
item is a fuse, known as the M-52-Bi, 
produced by a group of some 15 mold- 
ers, which has conserved 10 millico 
pounds of tin and 35 million pounds cf 
aluminum, according to figures released 
by the SPE. In addition to the displey 
of some of the largest thermoplastic and 
thermosetting moldings made in this 
country, there was shown a one-piece 
plastic melded antenna mast, said to he 
the first successful item of its kind 
produced in this country. 

Also exhibited were examples cf 
technique for producing electroplatcd 
finishes on plastics; and some automo- 
tive hardware items produced in plas- 
tics and electroplated to match various 
kinds of interior and exterior motor 
car treatment. 

The technical program was hig)- 
lighted by a talk on “plastics in the 
Motor Car Industry” by C. F. Ketter- 
ing. Papers were presented by Dr. 
Franklin Strain, Columbia Chemical 
Div., Pittsburgh Plate Glass Co., on the 
properties of Columbia Allyl Resins; 
T. D. Perry, Resinous Products & 
Chemical Co., on Plywoods for War; 
Dr. Marie Bentivoglio, Celanese Corp., 
on the place of high acetyl cellulose 
acetate in the cellulosic family; and 
A. S. Cole on the subject of plastics in 
the post-war world. 

An outstanding feature of the pro- 
gram was a round-table discussion on 
the birth of a molded product which 
was lead by W. D. Hoey, president of 
the Detroit Section, Society of Plastics 
Engineers. 
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by Something in the Milling Machine 








MAY BE NEWS to some that a part so 

long at home in milling machines 
proved equally effective in bomb am- 
munition hoists. For the milling machine 
is a precision tool in which ease and 
speed of operation are vital. Noted for its 
anti-friction operation, the Torrington 
Needle Bearing is used in some of the 
most famous of these tools to meet just 
such milling machine ‘“‘musts” on vari- 
ous hand and power-operated trip levers. 

With the bomb ammunition hoist 
ease ¢f operation is, of course, impor- 
tant, ‘oo. But of even greater concern 
in these days of mightier and mightier 
“bloc >usters”’ is the danger of over- 
loadir-. Where bomb hoists do their 
work. “spares” and often adequate re- 
pair cilities may be painfully con- 
spicu: 1s by their absence. That’s why 
the -dle Bearing scored a “‘direct hit”’ 
with ec designers of bomb hoists— 


its hi. 1 unit capacity helps prevent 
over}: ling or breakdowns, and low 
coeff . nt gives it a ‘‘made-to-order”’ 
oper". 1g ease. 

Th. pay-off, however, is that this 
uniq\ anti-friction bearing had several 


other atures which helped build a 


better bomb hoist—its compact size 
saves weight, increasing maneuver- 
ability ...its effective system of lubri- 
cation means less servicing attention 
required ...its long service life speaks 





NEEDLE BEARINGS— 
ALL TYPES—ALL SIZES 


NEEDLE BEARINGS TYPE DC 
are complete, self-con- 
tained units consisting of 
a full complement of roll- 
ers and a drawn, hardened 
outer race. They offer the 
advantages of small size, 
low cost, high capacity— 
and easy installation. 


NEEDLE BEARINGS TYPE NCS con- 
sist of a full complement of rollers 
and a relatively heavy hardened 
outer race. They are furnished 
with or without inner races. Needle 
Bearings Type NCS are adaptable 
to heavier loads than Needle Bear- 
ings Type DC. 


NEEDLE ROLLERS TYPE LN 
are produced in a range 
of types and sizes for 
assembly on the job into 
low-cost, high-capacity, 








anti-friction bearing units. 

Our engineering depart- 

ment will be glad to advise on the correct 
size and type for any application. 











for itself...while the ready availability 
of the Needle Bearing eliminated one 
of the most frequent obstacles in war 
production—delay in delivery. 


ISN’T THIS SOMETHING TO THINK ABOUT 
in planning your postwar designs? Not 
alone because of the Needle Bearing’s 
adaptability to a wide variety of prod- 
ucts for entirely different reasons, but 
also because its unique combination ot 
advantages represent the very features 
customers will be looking for Tomorrow 
in the things for peacetime living—light 
weight, compactness, ease of operation, 
freedom from maintenance and long 
life. Torrington engineers are ready to 
point out how you can give your prod- 
uct these same advantages with the 
Needle Bearing. For preliminary infor- 
mation on sizes, types and ratings, to- 
gether with a list of typical applications, 
send today for Catalog No. 107. 


THE TORRINGTON COMPANY 
Established 1866 * Torrington, Conn. * South Bend 21, Ind. 
Mokers of Needle Bearings and Needle Bearing Rollers 


New York Boston Philadelphia $ Oo! 
Detroit Cleveland Seattle a 
San Francisco Chicago Los Angeles ml 


Toronto london, England 7) 


& 


TORRINGTON NEEDLE BEARINGS 
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Awards 


Names and winners of Army-Navy “EB” 
awards in or allied with the automotive 
and aviation industries, announced since 
the Oct. 15 issue of Automotive and Avia- 
tion Industries went to press. 


AUTO-LITE BATTERY CORPORATION, 
Metal Manufacturing Division, Long 
Island City, N. Y. 

THE DAVID BELL 
CORPORATED, Main 
mn. Ee 

E. I. du PONT de NEMOURS 
PANY, INC., Photo Products 
ment, Parlin, N. J. 

FOOTE COMPANY, INC., Nunda, N. Y. 


COMPANY,  IN- 
Plant, Buffalo, 


& COM- 
Depart- 


GENERAL MOTORS CORPORATION, 
Packard Electrical Division, Plant #4, 
Warren, Ohio. 

HERMAN NELSON CORPORATION, 


Moline, Ill. 

REED & PRINCE MANUFACTURING 
COMPANY, Worcester, Mass. 
SONOCO PRODUCTS COMPANY, 
ville Plant, Hartsville, S. C. 

A third Star has added 
Army-Navy “E” of the Farrel- 
Birmingham Inc., Ansonia, 
Conn., for excellence in pro- 

duction. 

The Elastic Stop Nut Corporation of 
America has been awarded a war produc- 
tion citation by the Ordnance Department 
Industry Integration Committee for Tank 
Tracks. The company was cited for en- 
gineering and production achievements 
during a critical period in the manufac- 
ture of tanks. 


Harts- 


been 

Pennant 
Company, 

sustained 


to the 


Sun Opens New Plant 
For Aviation Gasoline 


Completion and successful operation 
of a new plant exclusively for the man- 
ufacture of 100-octane aviation gaso- 
line by the Sun Oil Company at its 
Marcus Hook, Pa., refinery, was an- 
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nounced Oct. 18 by J. Howard Pew, 
president. 

The new plant—largest of its type in 
existence—was dedicated by Petroleum 
Administrator for War Harold L. Ickes 
on Oct. 27. The Sun Labor Management 
Committee arranged a colorful cere- 
mony for the dedication of this aviation 
gasoline plant to the “heroic airmen of 
the United States.” Representatives of 
the Army and Navy air forces partici- 
pated in the ceremonies along with Ad- 
ministrator Ickes. This event was ar- 
ranged as part of a continuing program 
to familiarize employes with the part 
they are playing in the war effort. 

This aviation gasoline plant, con- 
structed at a cost of $13,000,000, is the 
latest link in Sun Oil Company’s pro- 
gram started in 1939 for the conversion 
of its facilities to maximum possible 
war production. This completes Sun’s 
original war conversion plan costing 
approximately $20,000,000 and clears 
the way for the start of a second pro- 
gram. Altogether Sun Oil facilities 
costing over $36,000,000 are now de- 
voted to war products at Marcus Hook 
alone, financed entirely by Sun Oil 
Company. 


Obituary 


Donald J. Campbell, 65, president of 
Campbell, Wyant & Cannon Foundry 
Co., Muskegon, died Oct. 11 at his home 
in Spring Lake, Mich., after a long ill- 
ness. Campbell was one of the founders 
of the company, which moved to Muske- 
gon from Chicago in 1908. 

Daniel A. Andrews, sales executive 
with Continental Motors Corp., died 
Oct. 3 at Detroit. He had been with 
Continental since 1913. He was a mem- 
ber of the SAE. 

Albert J. Dahlstrom, 53, chief inspec- 
tor of the Chevrolet Gear & Axle Divi- 
sion of General Motors, died Oct. 15 at 
Detroit after a short illness. 

William T. Cole, 81, for 30 years 
president and general manager of the 
Fabrice Fire Hose Company, division of 
United States Rubber Company in 
Sandy Hook, Conn., died Oct. 9 at his 
home in Newtown, Conn. 








Aircraft Production Not::s 


Curtiss-Wright Corp. and Hi: gins 
Aircraft, Inc., have begun the n inv- 
facture of transport planes fo: the 
U. S. air forces on a scale never b fore 
attempted. The Curtiss C-46  om- 
mando, a twin-engine plane capa) e of 
carrying a 10,000-lb load 1000 mi sg, is 
being produced in volume at Cv tiss- 
Wright plants in Buffalo, St. Loui and 
Louisville and at the Higgins ple>t in 
New Orleans. 

The first Lockheed C-69 Cons: lla- 
tion was due to be delivered t: the 
Army air forces in October. For: y of 
these planes were ordered by T»ans- 
continental & Western Air Lines b«fore 
the war and now are being deliver=d to 
the AAF. This is the largest U. S. land 
transport, having a wingspread o° 123 
ft and length of 95 ft. It is powered 
by four Wright 2000-hp R-3350 enzines 
and has a cruising speed of 300 mph at 
19,000 ft. It was designed essentially 
as a high altitude passenger plane and 
can carry 55 passengers at 30,000 to 
35,000 ft. 

Pratt & Whitney Division of United 
Aircraft Corp. recently shipped its 
100,000th engine since the first one was 
produced in December, 1925. The origi- 
nal was a 400-hp Wasp, which con- 
trasts with the 2000-hp. Double Wasps 
being produced today for Republic 
P-47s and Vought Corsairs. It took 16 
years, from 1925 to January, 1941, to 
produce the first 25,000 Pratt & Whit- 
ney engines and the other 75,000 have 
been made in 32 months. At ceremonies 
marking completion of the 100,000th 
engine, F. B. Rentschler, board chair- 
man of United Aircraft, said P. & W. 
engineers have created an undisclosed 
addition to the Wasp family which they 
believe will be the division’s most im- 
portant engineering contribution to the 
winning of the war. August shipments 
of P. & W. engines from the East Hart- 
ford, Conn., plant totaled 5,000,000 hp. 

Hayes Mfg. Corp., Grand Rapids, has 
received a contract from Bell Aircraft 
Corp. for the manufacture of complete 
wing assemblies and certain tail sec- 
tions. 


First of Navy’s 
M-1 Series 


Largest and newest 
of the Navy’s non- 
rigid airships, the M-1, 
is shown here ready 
for flight tests at the 
Akron plant of “ood- 
year Aircraft Corp. It 
is 290 ft long an has 
a helium capac'ty of 
650,000 cu ft, abeut 53 
per cent greater than 
the K_ series atrol 
and escort ships The 
M-ship, powere by 
two Pratt & W! 'tney 
Wasp engines, ©as 4 
greater cruising ».dius 
and bomb-carryi 9 ¢a- 
pacity, and add: ional 
gun turrets. Th. car, 
which is over 0 ft 
long, consists of *hree 
connecting — cor: art- 
' ments integrate by 
flexible Joints to. sllow 
freedom of mot. if 
coordination wit” the 
envelope. 
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EV 
self—but what it can do in producing beauty! It 


"ER WATCH a garden spider at work? It’s no beauty 


reaves filaments of silk—silk it made itself—into 


trands 100 times finer than human hair, yet stronger 


n its equivalent in steel! 

\nd because of its inexhaustible energy, it often 
:pletes an entire web in 30 or 40 minutes. This high- 
d production requires extraordinary coordination 
| 8 legs as the spider balances and guides the 
n filaments into patterns of geometric perfection. 
it if you think Nature can't be equalled, here’s one 
ake a spider green with envy: On one job, a 2%" 
Spindle Conomatic in 12 seconds per piece com- 


»$ 19 operations, one of which comprises drilling 


ONE Automatic Machine Company, lat.,¥ 


The story of a master weaver... 





an eccentric hole without stopping the spindle. Oper- 
ating 140 hours a week, Cone Multiple Spindle Auto- 
matic Lathes are today turning out millions of shell 
bodies and precision parts for guns, tanks, airplanes. 

In peacetime, the mass production of metal parts is 
an economic necessity...in wrtime, a military neces- 
sity. That's why the Cone Multiple Spindle Automatic 
Lathe, one of the key production machines of peace- 
time industry, is of such vital 1mportance in wartime. 

In the peace to come, Cone Multiple Spindle Auto- 
matic Lathes will be used in rany operations for pro- 
duction 10 times faster than is posgtbiaeby many 
: or tt atics will 







methods now in use. 2HGts wh 


help in the =e i 
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Business in Brief 


Written by the Guaranty Trust Co., 
New York, Exclusively for Auto- 
MOTIVE AND AVIATION INDUSTRIES 


Slightly reduced levels of general 
business activity have been indicated. 
The seasonally adjusted index of The 
New York Times for the week ended 
Oct. 9 stands at 137.0, as against 

38.0 for the preceding week and 130.5 
‘a year ago. 


further enlivened 
included Columbus 


_ Retail sales were 
in the week that 


‘Day. Department store sales reported 
by the Federal Reserve Board for the 
week ended Oct. 9 were 9 per cent 
above the corresponding level last 
year. This gain contrasts with a de- 
cline of 5 per cent reported a week 
earlier. Sales for 1943 to date were 


12 per cent greater than the compara- 
ble total a year ago. 


tailway freight loadings during the 
week ended Oct. 9 totaled 906,276 
cars, 0.5 per cent fewer than in the 
preceding week and 0.3 per cent below 
the corresponding number last year. 


Electric power production declined 


slightly in the same period and was 
17.3 per cent larger than the output 
a year ago, as against 18.4 per cent 


recorded a week earlier. 

Crude oil production during the 
week ended Oct. 9 averaged 4,390,300 
barrels daily, 62,800 barrels above the 
figure for .the preceding week and 
17,400 barrels more than the average 
recommended by the Petroleum Ad- 
ministration for War. 


Bituminous coal production in ihe 
week ended Oct. 2 averaged 2,017,000 
tons a day, as against 2,013,000 tons 
in the week before and 1,883,000 tons 
a year ago. 


Engineering construction 
awarded during the week 
14 totaled $72,855,000, 
Engineering News-Record, as com- 
pared with $37,784,000 in the preced- 
ing week and $157,526,000 in the cor- 
responding period last year. 


contracts 
ended Oct. 
according to 


Professor TV isher's 
sale commodity prices for the week 
ended Oct. 15 stands unchanged at 
111.2 per cent of the 1926 average, as 
compared with 108.2 a year ago. 


index of whole- 


reserves increased 
the week ended 


Member bank 
$118,000,000 during 
Oct. 13, and excess reserves declined 
$90,000,000 to an estimated total of 
$1,610,000,000. Business loans of re- 
porting member banks increased $41,- 
000,000 in the same period but stood 
$305,000,000 below the total a year 
earlier. 











ASA Revises Code 
For Abrasive Wheels 


The American Standards Association 
announced approval of an important 
revision of the Abrasive Wheel Safety 
Code. This is the first revision of this 
Code since 1935. New sections have 
been added to keep pace with changes 
in the industry. Completely new rules 
have been written for mounted wheels. 
New speed rules have been drawn up 
for crankshaft grinding, camshaft 
grinding and thread grinding opera- 
tions. While the basic speed tables re- 
main the same, the Code has been care- 
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fully reviewed and many points have 
been clarified. 

Need for a revision of the Code be- 
came increasingly apparent during the 
period of expanding war industries. 
Several types of abrasive wheels and 
grinding operations which previously 
had very limited usage, found an im- 
portant place in the new industries. 
For some of these, there were no op- 
erating rules whatever in the old Code, 
while for others, it had been necessary 
to resort to the use of the permissible 
exceptions to existing rules. In some 
cases, the speed rules remain un- 
changed, and in others higher speeds 
have been approved if and when neces- 
sary, but always under proper control. 
Proper relationship between testing 
speed and operating speed for all 
classes of wheels has also been clari- 
fied. 

New specifications are included for 
drawn steel protection hoods for port- 
able grinders. This allows the use of 
lighter weight guards than were re- 
quired by the specifications in the 1935 
edition. It is hoped that this will en- 


courage the wider use of guards on a 
class of work where enforcement of the 
rule on guarding is frequently lax. 





CALENDAR 


Conventions and Meetings 
SAE Fuels & Lubricants Mtg., Tulsa, 





Nov. 4-5 
Natl. Standard Parts Assoc. Manage- 
ment Planning Conference, Chi- 
cago Nov. 9-10 
Natl. Aviation Planning Conference, 
Oklahoma City Nov. 11-13 
Natl. Aviation Training Assoc., St. 
Louis—Convention Dec. 2-4 
SAE Annual Mtg. & Eng. Display, 
Detroit Jan. 10-14 





Machine Tool Builders 
Elect New Officers 


At the forty-second annual conven- 
tion of the National Machine Tool 
Builders’ Association, held in Chicago, 
the following officers were elected for 
the 1943-44 term: 

President, J. Y. Scott, president and 
treasurer of the Van Norman Co., 
Springfield, Mass.; first vice-president, 
Joseph L. Trecker, executive vice- 
president, Kearney & Trecker Corpora- 
tion, Milwaukee, Wis.; second vice- 
president, William P. Kirk, vice-presi- 
dent and sales manager, Machinery 
Dept., Pratt & Whitney division, Niles- 
Bement-Pond Co., West Hartford. 
Conn.; treasurer, E. Blakeney Gleason, 
vice-president, Gleason Works, Roches- 
ter, NN. ¥. 

The following new directors were 
elected: William P. Kirk, J. N. Kirk- 
patrick, president of the Landis Ma- 
chine Co., Waynesboro, Pa.; and R. E. 
LeBlond, president of the R. K. Le- 
Blond Machine Tool Co., Cincinnati. 















PUBLICATIONS 


An illustrated booklet, Millionths of <n 
Inch for Sale, tells the story of the line =f 
gages and inspection equipment made y 
the Vineo Corp. It describes spline gag: s, 
thread ring gages, involute spline gag: s, 
master gears, can comparators and oti or 
items. One of the most impressive of th: -e 
is the Vinco optical dividing head wh sh 
is said to have an accuracy to within to 
seconds of the arc.* 

Merz Engineering Co. has released a n w 
portfolio containing four folders describ: g 


and illustrating its four services. En::- 
neering, experimental and research; e 
standard gage division; the special gaye 


and tool division and 


division.* 


the manufacturi sg 


International Acetylene Assoc. has pre- 
pared a convenient, 16-page pocket-size 
booklet, Preventing Welding and Cutting 
Fires, which is for the purpose of instruct- 
ing users of welding and cutting equipment 
in reducing potential fire losses.* 


A new catalog on Tantung Tools has been 


released by Vascoloy-Ramet Corp. In ad- 
dition to listing Tantung tools, the book 
contains valuable information on how to 
grind and how to braze Tantung. Perforin- 
ance data is also given, showing the re- 
sults obtained by the use of Tantung in 


various machining operations.* 


Lumarith Plastics is the title of a new 
folder issued by Celanese Celluloid Corp., 
Div. of Celanese Corp. of America Includ- 


ed in the folder are a few examples of the 
use of Lumarith plastics, properties of 
Lumarith, described and illustrated; types 
and forms—a tabulation of the various 
Celanese Plastics and the forms in which 
they are available: production—the meth- 
ods used to convert Lumarith Plastics into 
finished parts and products.* 


A new 4-page, 2-color bulletin, No. 201, 
has just been released by the Ransome 
Machinery Co. It presents the Ransome 


line of welding positioning equipment, in- 
eluding specifications, important features, 
load rating tables and dimensions.* 

Two new bulletins, SM843, describing dif- 
ferent models of flame hardening and spe- 
cial machinery, and PT845, describing sev- 
eral models of hydraulic presses, have just 
been released by the Hydraulic Machinery, 
Inc. Special machines included were built 
for the purpose of molding, bending, 
broaching, two-way drilling, piercing, etc.* 

Continental Rubber Works has issued a 
new book on Vitalic aircraft products, 
made from rubber or the latest type syn- 
thetic. Sections included in the book 
an aircraft mold and die index, illustrations 
of Vitalic aircraft products, specifications 
and a section on extruded rubber products.* 


are 


Fruehauf Trailer Co. has published a 
booklet, Are the United States United? I[t 
describes the havoc that state barrie*s 
create with transportation costs and how 


this means higher costs of living and hig! 
costs of doing business.* 

The B. F. Goodrich Co. has published a 
new folder on Koron resins. Tables of 
properties of unplasticized resins are 
cluded in the folder, together with a }ist 
of suggested applications.* 

Federal Products Corp. has issued an in- 
struction booklet for setting and using e 
Federal Model 1201 series of dial indica. r 


hole gages. The booklet is of interest ‘o 
those who use this particular gage a 
gives details on how to handle the gace 


how to read it, how to set the gage d 
miscellaneous details all having to do wih 
the proper handling and application of (‘ie 
dial indicator type of gage.* 





* Obtainable by subscribers within the United S':.tcs 
through Editorial Dept. AuToMoTIVE and AVIAT ON 
INDUSTRIES. In making requests for any of t. sé 
publications, be sure to give date of the issue in w’ ch 
the announcement appeared, your fame and addi’:s 
company connection and title 
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_— y Remember when 


it took weeks to assemble a plane? ...... 
Then came Pearl Harbor! 


You know how those weeks were reduced 
to days. It was your ingenuity, your inven- 
tive genius, your dogged determination— 
through tired and red eyes from the need of 
sleep—that achieved America’s miracle of 
production. 


Many of you called upon Alvey-Ferguson 
for assistance. Then you whittled those days 
—to hours. 


The ALVEY-FERGUSON Company 
25 Disney Street, Cincinnati 9, Ohio 


Affiliated Corporation: 


THE ALVEY-FERGUSON CO. of CALIFORNIA, LOS ANGELES, CALIFORNIA 


For Alvey-Ferguson endless-stream con- 
veyor systems literally “fly” planes through 
plants. Parts move to men — not men to 
parts—at the most efficient pre-determined 
rate of speed. 


Manpower is conserved. Floor space is 
conserved. But, most important—time is con- 
served! 


Whatever your problems of “indoor trans- 
portation” and metal products cleaning and 
finishing (such as cleaning airplane engine 
parts, etc.), A-F Enginzers can help you solve 
them. Write today. 
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PERSONALS 





The appointment of Frank P. Tighe as 
director of public relations and advertising 
for the Houdry Process Corp. has been an- 
nounced. Mr. Tighe, recently with the 
Press Division of the Office of Censorship 
in Washington, was for 12 years on the 
advertising and editorial staffs of CHIL- 
TON COMPANY. He was at one time pub- 
licity representative for Roche, Williams & 
Cunnyngham, Inc. Immediately before go- 
ing to the Office of Censorship Mr. Tighe 
was general manager of the Philadelphia 
Automobile Trade Association. 

J. M. Johns has been made general man- 
ager of industrial sales of Libbey-Owens- 
Ford Glass Co., succeeding the late G. L. 
Conley. 

Worthington Pump and Machinery Corp. 
has announced the appointment of Harry 
A. Erb as service manager of the Moore 
Steam Turbine Div., Wellsville, N. Y. 

Dorothy M. J. Tracey, vice-president of 
Tomkins-Johnson Co., has been appointed 
general manager. In this new capacity Mrs. 
Tracey succeeds Mr. A. R. Johnson. 

Richard P. Brown, chairman of the board 
of the Brown Instrument Co. and vice- 
president of Minneapolis-Honeywell Regu- 
lator Co., has been named deputy director 
of the WPB, Third Region. 

Ruth Tate, formerly with the Standard 
Oil Co., has been appointed women’s rep- 
resentative in the owner relations div. of 
The Studebaker Corp. 

Personnel changes at Lockheed Aircraft 
Corp. include the following: Mort Bach has 
been appointed works manager, with F. 
Penn Holter as assistant; John H. Sreenan 
is now general superintendent of outside 
plants. 

Vega Aircraft Corp. has announced the 
following personnel changes: George H. 
Prudden succeeds Mort Bach as works 
manager, with W. G. Dollmeyer as assis- 
tant. Harris Mcintosh becomes special as- 
sistant to the president in charge of man- 
agement control. 

Appointment of A. N. Morton, vice-presi- 
dent in charge of production for Mack Mfg. 
Corp., as a member of the advisory com- 
mittee for the automotive, farm and trac- 
tor liquid-cooled gasoline engine industry, 
has been announced by the War Produc- 
tion Board. 

Announcement has been made of the ap- 
pointment of Whitley B. Moore as director 
of sales for all divisions of the Timken 
Roller Bearing Co. He is to be succeeded 
in his present position of general manager 
of sales of the Timken Steel and Tube 
Div. by C. H. McCollam. 

Major General Walter R. Weaver, recent- 
ly commanding general of the U. S. Army 
Air Forces Technical Training Command, 
has become associated with The Aviation 
Corp. 

Thermoid Co. has announced the appoint- 
ment of Clarence B. Moore as head of the 
Rubber Div. of Thermoid Research Labo- 
ratories and Harry Bourne as methods en- 
gineer in charge of hose production for the 
rubber div. 

Charles M. Scribner of Chicago has been 
named a director of Transcontinental and 
Western Air, Inc. 

Clyde Llewelyn has been elected vice- 
president in charge of operations of Bliss 
& Laughlin, Inc. 

Frank H. Harrison, formerly manager of 
manufacturing for International Harvester 
Co., has been elected a vice-president of 
Curtiss-Wright Corp. E. J. Harrington, 
formerly coordinator of planning, produc- 
tion and material problems for Lockheed 
Aircraft Corp., also has been elected a 
vice-president of Curtiss-Wright. 

Arthur W. Herrington, board chairman 
of Marmon-Herrington Co., Inc., has been 
awarded the honorary degree of doctor of 
engineering, in recognition of his achieve- 
ments in the field of military transporta- 
tion, by Rose Polytechnic Institute. 

M. N. Trainer, vice-president of Ameri- 
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can Brake Shoe Co. and president of the 
brake shoe and castings division, has been 
elected first vice-president of the company. 

Members of the recently named Consoli- 
dated Metal Cutting Tool Industry Advisory 
Committee of WPB are C. W. Bettcher, 
Eastern Machine Screw Corp., New Haven, 
Conn.; E. H. Martindale, Martindale Elec- 
tric Co., Cleveland; W. E. Caldwell, Cleve- 
land Twist Drill Co., Cleveland; D. G. Millar 
Greenfield Tap & Die Corp., Greenfield, 
Mass.; H. R. Conners, Detroit Broach Co., 
Detroit; Charles M. Pond, Pratt & Whitney 
Division of Niles-Bement-Pond Co., West 
Hartford, Conn.; W. M. Dalzen, Dalzen 
Tool & Mfg. Co., Detroit; J. J. Prindiville, 
Jr., Lapointe Machine Tool Co., Hudson, 
Mass.; Frank W. England, Illinois Tool 
Works, Chicago; Ernest C. Putnam, Put- 
nam Tool Co., Detroit; Harry Fussner, Na- 
tional Acme Co., Cleveland; W. G. Robbins, 
Carboloy Co., Detroit; W. E. Loy, Union 
Twist Drill Co., Athol, Mass.; J. S. Storrs, 
Tungsten Electric Corp., Union City, N. J.; 
Franz T. Stone, is the government presid- 
ing officer. 

William J. Cronin, secretary of the Man- 
ufacturers Committee of the AMA and 
formerly manager of the Machine Tool and 
Equipment Service of the Automotive Coun- 
cil for War Production, has been appointed 
manager of the council’s Manpower Divi- 
sion. Harlan V. Hadley, formerly of the 
council's war production information staff, 
has been named associate manager. Wil- 
liam P. Black, editor of the council’s man- 
power reporting service, has been made 
editor of the labor and personnel relations 
bulletin, Manpower Information. 

Ralph W. Morrison, of Aro Equipment 
Corp., Bryan, Ohio, and E. R. Wyler, of 
Independent Pneumatic Tool Co., New 
York, have been named members of the 
Portable Pneumatic Tool Industry Advisory 
Committee of WPB. 

Richard F. Eberline, of C. M. Hall Lamp 
Co., Detroit, has been named a member of 
the Aircraft Lighting Equipment Industry 
Advisory Committee of WPB. 

J. C. Widman, formerly engineering and 
maintenance liaison engineer at Detroit, 
has been appointed superintendent of the 
engineering and quality division of the 
new Murray Corp. of America plant at 
Scranton, Pa. E. Kruger has been appoint- 
ed production superintendent of the Scran- 
ton plant and G. H. Bedenharn has been 
named chief buyer. 

D. A. Milligan, formerly equipment sales 
manager of Cleveland Tractor Co., has 
been appointed director of research for 
Harry Ferguson, Inc., distributor of Ford 
tractors, 

Thomas H. Corpe, one-time director of 
advertising and sales promotion for Buick 
Motor Division of GM, has been named 
executive vice-president and general man- 
ager of Jordanoff Aviation Corp., New York 
City. 

Raymond R. Dickey has been appointed 
manager of the new plastics division of 
Monroe Auto Equipment Co. 

Lorenzo L. Snow, formerly Washington 
representative of the Pratt & Whitney Air- 
craft Division, has been named manager 
of the Airport Division of United Aircraft 
Corp., succeeding B. L. Whelan, who re- 
cently became general manager of the Si- 
korsky Aircraft Division. 

R. D. McKnight has been appointed ad- 
vertising manager of Federal Motor Truck 
Co., succeeding Earl Vernier, resigned. 

Mrs. Allaire C. duPont, widow of Richard 
C. duPont, who was killed recently in a 
glider accident in California, has been elect- 
ed a director of All-American Aviation, Inc. 

M. A. Moynihan has retired as secretary- 
treasurer of Gemmer Mfg. Co. He was one 
of the company founders in 1906. George 
E. Trimm, former assistant secretary and 
assistant treasurer, has been named trea- 
surer and Edward P. Hammond, Jr., has 
been elected secretary. Charles F. Ham- 
mond, Jr., former experimental engineer, 
has been appointed vice-president in charge 
of engineering and Frank E. Phillips, for- 
mer assistant sales manager and export 
sales manager, has been named vice-presi- 
dent in charge of sales. 





Wrought Coppers and 
Copper-Base Alloys 


The Copper and Brass Research «& ;- 
sociation has issued a list of 38 star |- 
ard commercial wrought coppers aod 
copper-base alloys which, over a peri d 
of years, have been the ones most co:1- 
monly ordered in large quantities >y 
consumers. The alloys listed will sere 
most of the requirements for both wir 
and peacetime products. Special ad 
proprietary alloys will, of course, co i- 
tinue to be available for the particul ir 
uses for which they are specifically re- 
quired, but it is believed the listing of 
these standard alloys will materiaiiy 
simplify the preparation of engineerin 
specifications. It is planned to suppie- 
ment this list of alloys by data sheets 
covering physical and chemical charac- 
teristics applicable to each of these 
alloys. 





CENSORED 


An exclusive feature prepared by 
M. W. Bourpon, special correspon- 
dent of AUTOMOTIVE and AvIATION 
Inpustries in Great Britain. 


In view of the short supply of 
aluminum, the Director of Vehicle 
Maintenance at the Ministry of War 
Transport offers advice, information 
and demonstrations on the recondition- 
ing of aluminum top and bottom tanks 
of radiators. He states that large 
numbers of these parts have been 
needlessly scrapped by truck operators 
when they have been found porous or 
perforated by corrosion; with few ex- 
ceptions, he adds, they could have 
been made serviceable again by weld- 
ing. 

Because of many complaints that 
tires submitted for reconditioning have 
been scrapped by official repairers as 
unfit for retreading, despite their be- 
ing fit for considerable further use 
without having new treads, the Tire 
Controller has ordered that such tires 
in future are to be branded “R.O.” 
(i.e. run out) by retreaders and re- 
turned for further use by their own- 
ers at the latter’s discretion. 

A “Safety Training’ exhibition has 
been running in London. Although by 
ho means wholly devoted to road 
transport, it has almost the layout of 
the accessories section of a pre-war 
motor show. Both floors of the Dor- 
land Hall where it is staged are 
covered with displays showing how, 
in one way or another, accidents are 
caused and how they can be avoided. 

Machine drawings are now being 
sent by airgraph by Dunlops_ in 
England to the plants in India, South 





Africa and Canada. Two processes 
are being utilized. In one case the 
drawings are made on the airgraph 
form itself (which measures 8% in. 
by 10% in.) and then, as usual with 
airgraph letters, photographed on to a 
film no bigger than a small postage 
stamp for transport by airplane and 
enlarged on arrival to half the 
original size. In the alternative proc- 
ess, the original drawing is reduced 
to airgraph letter size by the Dunlop 
photographer, then sent by airgraph 
and brought up to original size on 
receipt. To reach their destination the 
airgraph drawings take about one- 
third of the time occupied by boat and 
the risk of loss is negligible. 
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G etiing hardening results that assure the kind 
of tools that give longer uninterrupted produc- 
tion is largely a matter of two things. First, hav- 
ing the right steel. Second, having complete 
heat treating data. And on each of these points, 
Carpenter is prepared to help you. 


The Carpenter Matched Set Method of tool steel 
selection provides you with a system for selecting 
the one steel that is best for each tool you make. 


For heip in heat treating the Carpenter Matched 
Tool Steels, your nearby Carpenter representa- 
tive will be glad to give you the benefit of his 
long practical experience. He can render on- 
the-spot service—keep you in touch with our 
Metallurgical Department—and supply you with 
literature packed with helpful information. Here, 
for example, is basic information on the laws 
of quenching. 








The Four Fundamental Laws of Quenching 


LAW NO. 1-—steel is stronger cold 


than hot. Every one knows that steel is 
easier to bend, shape or deform when it 
is hot. Therefore, when hot steel comes 
into conflict with cold steel, the cold steel 
always wins. (This law explains why a 
steel rod quenched horizontally will 
warp upward at the ends.) 


LAW NO. 2--Steei expands when 


heated and contracts when cooled. This 
is illustrated by the solid curve in the 
chart, which shows the behavior of a 
piece of high carbon tool steel heated and 
cooled slowly in a furnace. Starting at 
room temperature, the steel gradually 
expands up to about 1350°F. when it will 
be about .010” longer per inch than it was 
when it started. Here, it reaches the critical 
point, and while going through the critical, 
it shrinks somewhat. Above the critical, it 
continues to expand at a more rapid rate. 


On cooling slowly, it shrinks until it reaches 
a out1310°F., expandswhile going through 
t= critical and then shrinks back to its 
o:.ginal size as room temperature is 

‘ched. (The importance of this law 


is obvious—since, if different parts of 
a tool are not cooling at the same rate, 
stresses will be set up in proportion to 
the difference in cooling rates.) 


LAW NO. 3—Some tool steels in- 


crease in volume when hardened. This is 
particularly true of water-hardening tool 
steels. The dotted line in the chart shows 
the approximate course through which 
carbon tool steel would travel if it were 
quenched in- 
stead of being 
cooled slowly. 
It would con- 
tinue to shrink 
(without any 
critical point 
interruption) to 
some temper- 
ature in the 
neighborhood 
of 500°F. As it 
cooled below 
this tempera- 
ture, it would 
expand untilit would finally be about .003” 
per inch longer than it was when it started 
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in the annealed condition. (This law ex- 
plains why some tools change size in 
hardening and why some break in the 
quenching bath. Size change as such 
is not necessarily disastrous, but if the 
volume change in partof the tool differs 
greatly from that in an adjacent part, 
cracking may result.) 


LA W NO. 4~—Ailsteels when stressed 


under the elastic limit have the same 
elastic properties—regardless of composi- 
tion or heat treatment. This may seem 
impossible, but it is true nevertheless. All 
steel, regardless of its analysis or heat 
treatment will stretch exactly .001” per 
inch under a load of 30,000 Ibs. per sq. 
in. (This law makes possible the mea- 
surementof internal stresses in a piece 
of quenched tool steel, by simply mea- 
suring the amount of distortion. By such 
a study, it is possible to obtain infor- 
mation to control the quenching opera- 
tion so as to minimize warpage 
and breakage.) 
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Much helpful information on quench- 
ing, like that above, is contained in 
“Tool Steel Simplified”. It is only a 
small part of the practical information 
on tool making given in the book. You 
can put all its useful facts to work in 
your tool room by making copies avail- 
able to your tool room men. “Tool Steel 
Simplified” is available at cost, $1.00, 
in the U.S. A.—$3.50 elsewhere. 


1E CARPENTER STEEL COMPANY 


103 Bern Street, Reading, Pennsylvania 
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Continental Aviation to Make 
Rolls-Royce Merlin Engines 


(Continued from page 46) 


tures Oerlikon 20-mm. anti-aircraft 
guns, gun mounts, fire control appa- 
ratus, torpedo tubes and other naval 
ordnance. It also serves as a repair 
and replacement center for guns and 
naval ordnance from the U. S. fleets 
which have suffered combat damage. 
The plant is a permanent Navy installa- 
tion and is one of five naval ordnance 





‘ IN THE 
CAST AND 
WROT 


ALUMINUM 
FITTINGS 








fare. NIBCO 


duction. 


VALVES AND FITTINGS SINCE 1904 TX 
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FLYING FORTRESS. 


WE ARE 
craft Company uses NIBCO WROT Aluminum 
Fittings in the famous Flying Fortresses that | 
have changed the whole strategy of air war- | 
roducts are being used in ever 
increasing volume by more and more aircraft 
manufacturers because their uniform accu- 
racy simplifies assembly and speeds u 
hey're meeting the most rigi 
dards and the stiffest inspection. Remember 
NIBCO in your Post-war 
glad to discuss your requirements any time. 


Wil 2 


ELKHART. INDIANA 


plants which have been established west 
of the Alleghenies for strategic reasons 
to serve as auxiliaries to the Naval 
Gun Factory at Washington. The 
others are a rehabilitated gun and 
armor plate plant at South Charleston, 
W. Va., a fuse loading plant at Macon, 
Ga., a plant for manufacturing miscel- 
laneous parts at Canton, Ohio, and an 





proud that the Boeing Air- 





pro- 
stan- 





lanning. We'll be 





assembly plant at Louisville. The atte; 
two are operated by Wescinghou: . 
The cancellation will not affec: Hud. 
son’s other Navy contracts for h. -ade; 
marine engines and mine anch: ‘5 ag 
well as wings for Curtiss SB-2-C: Hej. 
dive bombers. Hudson’s prod ction 
of Wright aircraft engine part anq 


airframe subassemblies is due 95 be 
augmented by two new contrac . for 
bomber wings and fuselage sectic. s for 


the Bell P-39 Airacobra. 

Buick Motor Division of GM ha: pro. 
duced 25,000 Pratt & Whitney R-i830- 
43 radial aircraft engines since th» first 
one was turned out in January, 1942, 
H. H. Curtice, general manager has 
announced. Output of these 14- ylin- 
der 1,200-hp. engines now ager: vates 
4,000,000 hp. per month and sche jules 
are increasing at Buick’s new Mctrose 
Park, Ill., plant. These engines are 
installed in the B-24 Liberator bombers 
produced by Consolidated, Ford and 
other manufacturers. 

Aluminum Co. of America has ex- 
panded its aluminum forging capacity 
to 45 times its peace-time peak to meet 
the tremendous demand for aircraft 
forgings in the nation’s constantly 
increasing military airplane program, 
which calls for a 50 per cent increase 
in 1944 schedules over this year’s out- 
put. Aleoa has expended $250,000,000 
of its own money in enlarging company 
facilities. Alcoa also has designed, 
built and is operating on short-term 
leave for the government 40 separate 
plant projects, whose combined produc- 
tion is greater than that of Alcoa. 
Other companies such as_ Reynolds 
Metals also have greatly expanded their 
facilities. Aluminum accounts for 75 
per cent of the average warplane’s 
weight. Of the aluminum going into 
military planes, forgings comprise 11 
per cent, sheet 48 per cent, extruded 
shapes 13 per cent, wire, rod and bar 
5 per cent, castings 7 per cent and 
tubing 3 per cent. Alcoa’s capacity for 
making aluminum sheet will have been 
expanded seven-fold, that for extruded 
shapes 10 times, wire rod and bar 
capacity 25 times, castings seven times 
and tubing 12-fold. The nation’s war- 
time goal is annual production of 
2,100,000,000 pounds of aluminum. 

Chevrolet Motor Division of GM has 
increased its aluminum aircraft forg- 
ing production 10-fold in 19438 «ver 
1942 on a poundage basis. In eac! of 
the last three months of 1943 Chevr let 
will turn out more aluminum forgings 
than were produced in all of 1/42. 
Fourth quarter output is estimate at 
more than 2% times that for the ‘rst 
quarter of 19438. Chevrolet oper: tes 
aluminum forge plants at Sagir w, 
Muncie, Ind., and Anderson, Ind. C! 2v- 
rolet recently was assigned a Ww 
forging project for 96%-inch prope er 
blades. This is one of four differ nt 
blade sizes, ranging from 67 inche: to 
the new 8-foot model, which are be ng 
forged by Chevrolet at Saginaw. Cre ik- 
case sections, gear trunnions and 01 \er 
forgings also are produced in Chevr: ‘et 
aluminum foundries on a volume be is: 
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WE ke 
NOMINATE 


Gentlemen, he’s tired. This patient and vener- 
able creature is the most overworked piece of 
machinery in the world. For countless centuries the 
old one-horsepower hay burner was the most efficient 
engine we had, and he has done much of this world’s 
work. 
Today, aeronautical engineers have packed a horse- 
power into a few ounces of metal, and more than 
2,000 horsepower into a single engine. Tolerances 


are measured in thousandths of an inch, and bear- 





ing smoothness is measured in millionths. 
There’s a reason for such precision as this. Into the 
cylinders of that finished engine will pour a torrent 
of 15-ton explosions at the rate of hundreds of 
blasts every second during the million miles of 
flight that is the life expectancy of the engine: 

And that, brother, is horsepower! 

Today, Jones & Lamson machine tools, engineers 
and service men will be found on every airplane 
engine production line in America, helping to make 
possible this miracle of power... They are at your 


service. Call upon them now. 


Universal Turret Lathes . Fay Automatic Lathes . Automatic Thread 
Grinders . Optical Comparators . Automatic Opening Threading Dies 
b 


rm 6) J 0 N L G & L A M . 0 N MACHINE CO., SPRINGFIELD, VERMONT, U.S.A. 
GAY Profit-producing Machine Tools 
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For 
VICTORY 
buy 


WAR BONDS 
and STAMPS 








When our daring paratroopers leap 
upon the enemy from the air, action is 
sudden, fast, decisive. 


Fast action, decisive action is just as 
vital on the home front. Here at Acme, 
we keep stepping on the gas for all-out 
production in the shortest possible 
time. Whether it’s patterns, dies, heat- 
treated aluminum castings, or special- 
ized tools needed by war plants, our 
watchword remains, ‘‘Do It Right—And 
Do It Fast.’’ 


We have a bottleneck-breaking engi- 
neering staff that will be glad to talk 
over your problems, with no obliga- 
tion to you. 


ACME PATTERN & TOOL COMPANY, Inc. 
DAYTON, OHIO 


Heat-Treated Aluminum Castings—Patterns— 
Tools— Tool Designing—Production Processing 








Hydraulic Control 


of Temperature 
(Continued from page 25) 


selector valve, which in a_ se: <e 
is an amplifier, as a small woirx«- 
load of the order of one 0o:-.- 
hundredth or two hundredths of  n 
in.-pound of work will cause or prohi. it 
the operation of one horsepower f{ 
net work at the flap, the smaller we k 
being provided by the thermal elem« 
The four-way selector valve operativn 
controls the flow of hydraulic oil, usu- 
ally at 1500 pounds presstre, to te 
hydraulic cylinder or strut, which in 
turn operates the air-controlling flap. 
This arrangement is additionally effcc- 
tive in that hydraulic oil or pressure 
is readily convertible to force in its 
most usable form insofar as flap op- 
eration is concerned, hence the effi- 
ciency of this work-doing medium is 
very high. 

The most desirable type of control 
is one that will modulate the flap, that 
is, not open or close only, but assume 
some position best suited to obtain the 
correct temperature control. Operating 
efficiency of the engine installation 
virtually requires modulating control, 
not only to maintain actual engine 


_ efficiency by holding correct tempera- 


tures, but maximum aerodynamic effi- 
ciency by lessening unnecessary flap 
opening. However, modulating con- 
trols have an inherent weakness, that 
is, a tendency toward instability or a 
tendency to “hunt” or oscillate about 
the desired position. This is overcome 
in nearly all modulating mechanisms 
by what is known as the reset or fol- 
low-up mechanism. This mechanism 
readjusts the calibration point of the 
temperature control for the particular 
flap position. Thus, when the engine 
is cold, and the flaps are closed, the 
temperature control will respond at a 


| temperature 20, 30, or 40F, as the 
| case may be, lower than it would if 





the flaps were open. A typical modu 
lating control does not have a fixed 
temperature responsive point in thi 
sense that a typical thermostat has. Fo: 
example, a typical on-and-off thermo 
stat would turn on at a certain tempe) 
ature, say 210F. and turn off at 2201 
The modulating control may start 4! 
210F. and initiate opening of the flap 
the resultant operation of which wou! 
shift the range of the control, resul' 
ing in a small movement suited to t! 
cooling needs. The flap would not ¢: 
fully open, but would open, for e 
ample, 20 per cent, and, in additio 
the control point or response point 
the control would be shifted from 2 
to 216F. Further rise in temperatu 
would cause a further opening of t 
flaps an increment suited to the ri 
of temperature. The flaps would 
fully open, for example, at 240F., a 


| the new response point of the contr 


because of the rest mechanism, wou 
be at 240F. Drop in temperature b 
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iAachine tools will also eliminate this kind of 


at home. Doe? ALS SRO dang ees ee 
Machine tools are the only weapons with which that ~ 
war can be won. Machine tools at work! For there 
is scarcely a product or a man-made thing—from the 
simplest bed and chair to the most intricate mecha- 
nism—that is not the creation of machinery or tools 
that stem from a handful of basic precision machine fools. 
And one of these—the internal grinder—is essential to the 
creation of nearly every machine and tool that will make 
for a finer standard of living after this war. 
It is because of this that the job ahead of us, here at Bryant, 
will continue to be a truly great one when the war is won. 


Call on us! 


BRYANT CHUCKING GRINDER COMPANY Springfield, Vermont, U.S.A. 
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low 240F. would result in a closing of 
the flap again an incremental amount. 
Thus, with a reset mechanism, an 
actual closing condition is obtained 
which may be higher in temperature 

“response than another point at the 
flaps would open. The reset mechanism 
is solely responsible for this condition, 
and ideally prevents “hunting.” 

The range, in this case from 210 to 
240F., is known as the reset range. 
As compared to the on-and-off control 
first mentioned, it appears to be wide. 
However, the on-and-off control is 
subject to swing-in control, so that, 
for example, a control which shuts off 
at 220F. as mentioned above does not 


result in holding the medium at 220F. 
but allows it to rise greatly beyond 
this, depending upon the characteris- 
tics of the medium and system on 
which the control is being used. A 
properly designed reset range, how- 
ever, will result in holding the control 
temperature entirely within the reset 


range, particularly if the control is 
rapidly responsive. Hence, although 


the reset range of the modulating con- 
trol is wider than the differential of 
typical on-and-off controls, the actual 
control temperature is more often 
closer or narrower than that obtained 
with an on-and-off type. 

Operation of the hydraulic control 





BEYOND 
THAT NEW HORIZON.... 


Pe 


BEYOND lies an uncharted sea of post- 
war problems: the redesign and re- 
application of war-born techniques, 
processes and products to peace- 


time demands. 


To help guide those changes, to 
make sure that they shall be 
“changes for the better’ —that is 


Aetna’s job. 


Though intensely preoccu- 
pied with war production, 
like all American industry, 
Aetna has found time to 
study, test, develop ... to 


perfect new methods, new 








devices, new and faster ways to pro- 
duce better bearings with greater 


friction-conquering characteristics. 


With you, Aetna looks forward to 
the era of peace; to products made 
not for destruction and death but for 
happier, more comfortable living; to 
an opportunity to assist you in solv- 
ing bearing problems that 
lie beyond the horizon. 
Aetna Ball Bearing Manufac- 
turing Company, 4600 Schu- 
bert Ave., Chicago, Illinois. 


In Detroit: SAM T. KELLER, 731¢ 
Woodward Avenue, Phone Mad- 
ison 8840-1-2. 







is fast enough to cover all flying en. 
ditions, even those existing in purs tit 
ships. Actual test curves on one of 
the fast pursuits shows that the c n- 
trol is never lost and that the cont»ol 
never has to over-shoot to catch 1p 
with its position. Also, overriding or 
pilot supervision is just as effective 
as if the control never existed. T 14 
weight is low; field experience aid 
operating life have been proven sat s- 
factory. Further advancement. inci- 
cates that air-cooled engine cowl fl.p 
control is also solvable hydraulically. 





As an instructor in aircraft recognition, 
Squadron Leader G. E. Wilson found that 
most students had difficulty visualizing 
aircraft in various flying positions from 
two dimensional black and white silhou- 
ettes. As every aircraft has some unusual 
feature, he caricatured these as they are 
actually seen in three dimensional black- 
board chalk talks. This system was so 
successful that he was encouraged to pre- 


pare finished drawings, emphasizing the 
most important recognition features from 
each angle, of planes on the course of 
study of the Combined Training Organiza- 
tion of the R.C.A.F. and R.A.F. The re- 
sult is “AIRCRAFT IDENTIFICATION 
FOR FIGHTING AIRMEN,” by Squadron 


Leader G. E. 
McKay Company, 


Wilson. Published by David 
Philadelphia, Pa. This 
book simplifies the important subject of 
aircraft identification in text and withe 
over 500 special drawings which emphasize 
in proportion and shading over 1500 char-, 
acteristics of the most important types of!’ ig 
aircraft on the syllabus of training in the’ 
R.C.A.F. Each plane is described and il- | 
lustrated in a double page spread mea-” 
suring nine inches high and fourteen inches 

wide. In addition there are 52 photographs 

of planes in action for use as identifica- 

tion tests. 


fl 


Kennametal Tools Ground 
Ready for Use 


LINE of solid round Kennametal 


tools already ground ready for im- | NO 
mediate use in precision boring ma- TO 


chines, is announced by Kennametal, 
Inc., Latrobe, Pa. It 

These new tools are designated as | Jef 
the 27SR, having a side cutting edge 
angle of 30 deg and an end cutting Hea 
edge angle of 38 deg, for use primarily 


in a 30 deg boring bar; and the 29SR wid 
having corresponding angles of 45 deg 

and 53 deg, for use primarily in a 45 | © 
deg boring bar. aut 


Five sizes are available in each style, an. 
3/32 in., % in., 5/32 in., 3/16 in., and 
% in. Tolerances are held to +.000 in. 
and —.001 in. on the diameter, and ‘0 
+.000 in. and .005 in. on all other d'- 
mensions. 











Back the Attack 
with 
War Bonds 
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New Products for Aircraft 


(Continued from page 37) 


and air filter; pressure relief valve for 
limiting De-Icer system air pressure 
and an electrically controlled unloading 
valve for unloadiny the air pumps when 
the De-Icers are not being operated, 
provides a compact light weight, easily 
serviceable system with plumbing re- 
duced to a minimum through the incor- 
poration of single span-wise suction and 
pressure manifolds. 

The Eclipse Manifold-Solenoid sys- 
tem with Electronic Control is said to 
assure positive ice removal under all 
fight conditions. 


@ Quan 


More Models of 
Hose Clamps 


With the addition of Models M-6 and 


M-10, the Aero-Seal line of hose 
clamps, manufactured by Aircraft 
Standard Parts Company, Rockford, 


Ill., now covers, in 16 models, all sizes 
of standard aircraft hose from % in. 
inside diameter up to 4 in. The M-6 is 
designed for % in., % in., and % in. 
hose; the M-10 fits % in. and % in. 
hose. By using the extra take-up in 
the band, the M-10 can be used on all 





five hose sizes from % in. to “% ii 
side diameter. 

This feature provides a wide cl 
ing range. The band is a spring 
strip perforated to correspond 
the teeth of a worm gear. It is d 
through the housing by a worm tl 
screw which provides rapid acti 
tightening the clamp. Since the 
forations in the band extend for n 


in- 


mp- 
tee] 
vith 
awn 
mb- 
1 in 
per- 
arly 
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For that perfect piece of mechanism which you are design- 
ing for post-war presentation, you should familiarize your- 


self with that NEW THREAD DESIGN just presented to the 
market by the DARDELET THREADLOCK CORPORATION, 
known as the AMERICAN NATIONAL DARDELET. 

The materials are placed under initial compression, insuring 
much greater fatigue life, as well as strengthening the con- 


nection. 


Compression fills the thread completely, eliminates leaks 
and corrosion. There can be no fretting or peening under work. 

The %—18 A.N.D. size is stronger than the A.N. by 28 
per cent in tension and 45 per cent in torsion. 

The design lends itself to interchangeability with the 
American National or any other thread form of similar pitch 
for field repairs. It solves your stud problems. It can be chased, 
rolled or ground. Your Production and Service Departments 
will welcome its adoption because there is NO TOOL PROB- 
LEM, yet many helpful features are provided. 


DARDELET THREADLOCK CORPORATION 


2832 E. GRAND BOULEVARD e 
Es. — | 2 eM oe 





DETROIT 11, MICH. 











Aero-Seal hose clamp 


3% in., the clamp may be taken up a 


full inch (in the larger sizes) on 
diameter. Where some sizes may be 
missing from stock, a larger size can 
be used and simply drawn up until it 
is tight. 


Air Operated 
Seam Welding Gun 


An air-operated portable gun with 
which parts that are too big to “take 
to the machine”—and also large 
semblies which are mounted in station- 
ary fixtures—can be seam-welded, has 
been announced by Progressive Welder 
Company, Detroit, Mich. This is said 
to be the first practical portable seam- 
welder available to industry. 

The machine has been designed for 
| welding steel up to two thicknesses of 


as- 
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Air-operated portable seam weldi: £ 
gun 
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-. ESSENTIAL MATERIAL 
IN THE CONSTRUCTION 
OF MODERN AIRCRAFT 


ORE than 83 different parts used in modern aircraft construc- 

tion involve the use of Globe Steel Tubes — including Globe 

seamless carbon, alloy and stainless steel tubes, as well as Gloweld 
welded stainless steel tubing. 


aay ee 


Great structural strength with minimum weight — adaptability 
le Seeman and easy machine-ability — uniformity — qualify Globe steel tubes 


ndenser & Heat 


‘Senaeauee eclowsld thes «= |,~=Ss«* FO: applications ranging from small stator shells in fractional 
‘echanical Tubin (Welded Stainless) % . 
oe sClobsnen tutes, +f | HOLsepower motors, as used aboard planes, to sturdy cylinders 
>amless) (Seamless Pure Iron) §> D1 b ¢ 

Carbon — Alloy — Stainless Steels . f required for hydraulic landing gear. 


Ee oe Bec 


LOBE STEEL TUBES CO. 22°: 
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to handle every light and power 


BUStribution DUCT 
for Flexible Power 


=. 
Built in standard, interchangeable 


er 


10-foot sections, BullDog BUStri- 
bution DUCT provides complete 
flexibility for power and lighting 
circuits — enables you to change 
production lines at will—rearrange 
whole departments without inter- 
rupting production elsewhere. 
BUStribution DUCT is an inte- 
gral part of the machines it serves. 
It is quickly and easily installed— 
100% salvable. 
(Conforms fully with WLB Limi- 
tation Order L-273) 


INDUSTRIAL TROL-E-DUCT 
for Feeding Portable Tools 


With Industrial Trol-E-Duct, the 
source of power moves along with 
the tool—cutting operating cost, 
eliminating interruptions due to 
fixed plug-in points, increasing 
both safety and productive time, 
and making extensive savings in 
wiring and other fixed equipment. 

A fully descriptive bulletin will 
be sent on request. 


UNIVERSAL TROL-E-DUCT 
for Flexible Lighting 


What Industrial Trol-E-Duct is to 
power, Universal Trol-E-Duct is to 
lighting—a flexible system of 
quickly movable. outlets. 
Universal Trol-E-Duct puts light 
* where it belongs — close to the 
work. It enables you to meet in- 
stantly any change in your lighting 
set-up or requirements, simply by 
moving lights along the duct or by 
adding new lights where needed. 


Ask for full information about 
these and other BullDog products. 


re mS 3 % ry j 
3 U caer L. UL 





Box 177, R. Pk. Annex 
Detroit 32, Michigan 


BullDog Electric Products of 
Canada, Ltd., Toronto, Ontario 


Field Engineering Offices 
in All Principal Cities 
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MANUFACTURERS OF a complete line 
of Vacu-Break Safety Switches, Panel- 
boards, Switchboards, Circuit Master 
Breakers and BUStribution SYSTEMS. 


You SAVE What You 


SPEND for WAR BONDS | 





_ former, 
' transformer is rated at 100 kva, is 











20 gage, including stainless steels. ' 
gun is universally suspended and 4 
be swiveled about so that the opere’ + 
can weld in almost any direction, h. 
zontally or vertically. 

Features of this new seam-weld 
gun include a head operated by an 
motor using 42 cu ft of air per mir 
under load. The motor is rated ; 
hp when run at a constant speed. 
standard speed is between 48 and 
in. per minute, using standard roll; 
wheels. A_ governor regulates e 
speed of the air motor. 

Since this gun has been specific: 
designed for welding long seams 
shorter seams on large parts, it - 
quires a high duty cycle and h-hh 
current densities to make its pc .- 
ability practical. This has necessita od 
provision for a large volume of waic 
to give the proper cooling. About 
gallons a minute is required to obtain 
optimum performance from the welder 
The transformer, cable, jumper, aid 
bushings are all water cooled. The 
wheels are cooled internally, but spray 
cooling for the external parts of the 
wheels is available if needed. 

The gun has a throat depth of 3 in. 
Its stroke is % in. when the wheels are 
new, and 2 in. maximum when the 


= IWa ING 


oi es 


| wheels are worn. 


A dial type switch with six stages 
of heat selection, located on the trans- 
permits heat control. The 


water cooled, and operates at 440 volts 
60 cycles. The recommended maximum 


duty is 2*evcles “on” (welding) ; and 4 
eyeles “off” (cooling). 


The cable is 
750,000 em concentric kickless type. 


Assembling Tool 
for Support Clips 


Assembly of aircraft pipe, tube and 
conduit line support clips may be 
speeded up through use of a new clip 
assembling tool now being produced 
by Adel Precision Products Corp., Bur- 
bank, Cal. In addition to saving 
time, the tool is said to save workers, 
most of whom are now women, from 
extreme finger fatigue since thumb and 
forefinger become less tired. Possibil- 
ity of injury to fingers and finger nails 
is also reduced. 

The clip assembly tool consists of 


| a metal handle in two parts which are 


joined at a fulcrum for leverage plu 
a formed wire which is attached to the 
(Turn to page 69, please) 





Adel clip assembling tool 
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(Continued from page 64) selector switch for 12 or 24 volt oper- 28 in deep. All wiring and moving 


ation, are a part of the panel set-up. parts are enclosed. Ball-bearing casters 
nder:ide of the handle and extends The Amsco Test Stand is arranged allow it to be wheeled throughout the 
aide the anvil to act as a pincer. in a cabinet 38 in. high, 36 in. wide and _ shop. 


Wh:n the handle is jack-knifed, the 
pincer: may be placed over the open 
ends vf the clip, as shown in the illus- 


Contract Termination 
tratio:. By grasping the back part of 


the h-ndle, with an easy pressure of (Continued from page 17) 

thumb and a slight pull of the : : 
al the handle is ceatitiaannd and products cannot stand much delay in Third is to establish how to deal with 
the eds of the clip are brought to- Payment after termination. Needed are sub-contractors, or how the sub-con- 
gethe methods by which at least a major por- contractor is to deal with the prime 


At this point, the clip may be per- tion of the sum involved can be dis- contractor. Utilization of sub-contrac- 
manently fastened. Many operators bursed immediately so that working tors by the thousands under single 
prefer, however, in sub-assembly work capital will be available for the recon- prime contracts and in many cases, in- 
to make a temporary closure by apply- version job. terlocking under hundreds of separate 
ing the small Adel easy assembling 
latch. This latch permits pre-assembly 
of a number of clips at one time which 
may be secured later in groups thus 
saving additional time through fewer | 
changes of tools. 

When handle is completely open, the 
tool may be quickly disengaged. It may 
be operated in any of four positions; 
approaching the clip from front, back, 
above or below. Its compact size per- 








Ci SiILVER-PLATED 


FUSE CLIPS at no extra cost 


right 
7-in. 





The 
which has just been introduced by the | 
Airplane Manufacturing and Supply 
Corporation, North Hollywood, Cal., 
has simplified the operation by pro- 
viding 


the st 


mits use in close quarters. 


Starter 
Test Stand 


new Amsco Starter Test Stand, 


a single mounting plate for 
or left direction S.A.E. 5, 6 or 





4msco Starter Test Stand 


aircraft starters. Starter tests | 
are obtained by the torque action of 
arter transmitted through a two- 





LITTELFUSE Silver-Plated 
Beryllium Copper Fuse Clips! 


At no extra cost to users, all Littelfuse 
Be. Cu. Fuse Clips are now silver- 
plated unless otherwise specified. 
Silver has the highest electrical and 
thermal conductivity of all metals 
—lowest electrical resistivity. With 
silver-plating Littelfuse Be. Cu. 
clips are brought to the greatest 
efficiency in all factors. 


Corrosion is no longer to be reck- 
oned with. Temperatures offer no 
problem. Strategic metals are 
conserved. 

These advantages are added to 
Littelfuse Be. Cu. Clips. With spring 
qualities equal to steel, triple the 
grip of phosphor bronze, high ten- 
sile strength, fatigue resistance is 


well above 40,000 p.s.i. 





Way ‘orque arm to a double-action hy- 

drat ailadae which in turn regis- | CONTACT RESISTANCE REDUCED 

ters foot-pounds on a maximum | APPROXIMATELY 20 PERCENT SEND FOR TECHNICAL BULLETIN 

limi and pressure gage. | Littelfuse silver-plated Be. Cu. clips Full engineering data, drawings, 

usual gage furnished with this | consistently show this result as tables on Littelfuse Beryllium Cop- 

| “sa — erence pti “ | against clean nickel”or cadmium per Fuse Clips and Screw Terminals 
| kno oe vines Gian onan | plating. available on request. Wire or write 
| May supplied, however, allowing any | 

reas’ able capacity rating. An am- | 

mete. is mounted on the instrument | L ! T T t L + U s t | ncorporated 

pane’ «llowing check of starter motor | 

“dr during flywheel energizing. All 260 Ong St., El Monte, California 4757 Ravenswood Ave., Chicago 40, Ill. 

oth ecessary switches, including a | 
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prime contracts has been a conspicuous 
feature of the war production program. 
Secondary contractors are as much in 
need of prompt and equitable settle- 
ments as prime contractors. Many of 
the small companies and many sub-con- 
tractors would be bankrupt by pro- 
tracted delays in settlement. 

The fourth point is how to get a fair 
allowance for costs incurred. It is 
necessary to arrive at some just and 
equitable procedure which wili not run 
into long and involved negotiations. 

As a corollary is the fifth point of 
how to get the costs of termination so 
that they will be reasonably determined 
costs, rather than being decided on such 


a restrictive basis that there would not 
be recovery of fair costs. 

Sixth, what to do about so-called 
common items of material and equip- 
ment in cases where there are several 
different contracts. Would there be 
proper allocation of material to cancel 
the contract, or would it be pushed over 
from one cancelled contract to a new 
contract which would subsequently can- 
cel it? 

Seventh, how to avoid interminable 
auditing of cost. 

Eighth, question of what to do about 
fabricated material that could be sold 
on the market and treated as service 
parts, interfering with future business 
of the contractor. 





Strength, toughness and 
minimum weight forgings 
... parts that must stand up 





under unpredictable loads. 
WYMAN-GORDON 
skilled workers are produc- 
ing reliable forgings for 
every high-powered aircraft 
... around the clock . .. de- 
termined to keep up high 
speed, accurate production 
so essential to freedom’s 
complete mastery of the air. 
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Porgings Labortatoty Controtled 
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Adequate Government Mac’ 


lery 

Needed 
The solution of the above an ‘ther 
problems will require the crea: in of 
aaequate governmental organi: tion, 


fully empowered to etfect prom; and 


final settlement. A clear unders, ding 
ot the ground rules by both U.vern. 
ment and industry will expedite -:ttle. 
ment. The equitable handling the 
demobilization program cannot ob- 
tained unless all agencies concer ed jn 
procurement, accounting and _ {fiscal 
policy operate under definite, arly 


established and dependable measi:\es, 


A sound liquidation program \!1 re- 
quire settlements that are fair both to 
the tax-paying public and to contrac- 
tors. Emphasis and re-emphasis must 


be put on the fact that the public in- 


terests cannot be well served ii the 
making of equitable settlements is so 
delayed as to interfere with the speedy 


re-conversion to civilian production, 


| Any program must keep in mind the 


fact that, from the physical side, a for- 


| midable problem may result from the 


billions of dollars’ worth of machine 


| tools and equipment which are owned 


| program of civilian production. 
| manner in 


by the Government. 

It is imperative that these tools do 
not linger in private plants to block the 
The 
swiftly 


which industry 


| moved its own tools out of the plants 

as. an initial step in converting to war 
| production provided a memorable pre- 
| cedent which the Government could well 


study in making its plan to authorize 
removal of its equipment. If this is not 


| done, millions will be out of work longer 





than necessary. 


Floors Full of War Materials 


Also, the typical war plant will have 
its floors full of war materials when 
hostilities cease. So long as this war 
material is held in the plant pending 
the Government’s final valuation of 
work performed, or decision as to its 
disposal, the plant and its capital can- 
not be turned back to peace production. 
Provision for the immediate removal of 
such materials should be part of the 
program to clear the way for re-em- 
ployment. 

Government demobilization plans 
should also include a definite program 
as to plants and tools to be retained 
and provisions for disposal of such ‘:ov- 
ernment-owned buildings, sites and 
tools as are not to be retained. 


Manifestly, the need is for a vital, 
overall national program to deal with 
these problems. The ability of the «uto- 


motive industry and many other indus- 
tries to perform will depend, in ‘ 1rge 
measure, on the success of Govern nent 
in working out successful termin ‘tion 
procedures. It is industry’s job to pre 
sent documented facts bearing on «ell 
individual problems to the attenti: of 
the government. And it is the Govern- 
ment’s responsibility to assign co 1pe 
tent men and establish necessary ma- 
chinery to handle the many pro! ems 
of this complex activity. 
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When peace-time production of trucks is re- | 
sumed, United Specialties Company will be pre- y 
have pared to manufacture its established truck-type 
— accessories, as well as many new items now in 
- the process of development. The same high 
.* standards of United quality and performance 
= which are enabling us to Successfully handle the 
il of truck industry's vast requirements for vital war 
= equipment today will be an integral part of our 
future products. 
ylans 
er Our Sales Engineers will be found very coopera- 
‘ov- tive and helpful in designing installations tailored 
sats to fit your particular specifications. Why not a asccte 
- consult us when your plans are in the preliminary 
= stage? 
lus- 
“| & AIR CLEANERS * HOSE CLAMPS * IGNITION SWITCHES | 
n) o* METAL STAMPING * ROLLED SHAPES * DOVETAILS 
heir 
of ie 
me INITED SPECIALTIES COMPANY 
| OR ee MITCHELL DIVISION 
a CHICAGO, ILLINOIS PHILADELPHIA 
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It’s SAFE and SMART to follow the LEADERS! 


Production Experts 
Choose This 
Training Plan! 


The Alexander Hamilton Institute’s executive training program has been selected 
by thousands of big production executives. Their decision is well worth following. 
These men know the value of the Institute’s Course as a means of gaining a 
working knowledge of the basic principles of business and industry. They recognize 
it as practical, hard-hitting and tuned to the times. And you know that among to- 
day’s busy students are tomorrow's captains of industry. Will you be one of them? 


The list of leading production men in your field who have enrolled includes: 


@ Murray S. Kice, Chief Engineer @ Benjamin F. Fairless, President 
American Blower Corp. United States Steel Corp. 


@ Lewis P. Kalb, Vice President 
in Charge of Eng. & Mfg. 
Continental Motors Corp. 


@ H. W. Steinkraus, President 
Bridgeport Brass Co. 


‘ @ J. W. Assel, Chief Engineer 
@ W.C. Bulette, President " OH 
Brandt-Warner Mfg. Co. Timken Steel & Tube Co. 
@ Frank C. Dana, Personnel Director @ Lewis H. Bates, Plant Manager 
Four Wheel Drive Auto Co. E. I. Du Pont de Nemours & Co. 
@ Wm. A. Faison, President @ A. N. Kemp, President 
Atlantic Steel Casing Co. American Airlines, Inc. 


... and thousands more! 


Send for these Two Free Booktets: 


“Forging Ahead in Business,” the Institute's fascinating 
64-page book, will interest all ambitious, future-minded 
production men. 

There are no copies for the merely curious, but to all 

men of serious purpose, “Forging Ahead in Business’”’ is 
sent FREE and without obligation. Fill in and mail the 
coupon below, and your copy will be mailed to you 
promptly. Do it today! 
FREE help for engineers. In addition, for a limited time 
only, we will also include FREE “How to Prepare an 
Engineering Report’’—a helpful, 72-page guide prepared 
especially for our technically-trained subscribers. To re- 
ceive both booklets without cost, simply fill in and mail 
the attached coupon foday. 








| 
| 





Diversification at 
Minneapolis-Moline 
(Continued from page 24) 


Cross hydraulic lathes, using cem: :ted- 
carbide tools. 

Next comes heat treatment :- apn- 
other special Johnston furnace in ~\ hich 


_ the rough-machined shells are heated 


to 1700 F while rotated on sp «dles, 
Then the shell is hot-nosed in a 350- 
ton Baldwin-Southwark press. rom 
this stage, the shells go to a b:‘tery 
of two large Mahr furnaces, fii. for 
hardening at 1600 F, followed iy an 
oil quench, then through the Mah» nor- 
malizing furnace where the work is 
held at 100 F. It may be notec that 
the work is transported on a fligh: con- 
veyor during this series of operations, 

Work now moves on a long cooling 
conveyor, thence to Pangborn machines 
for shot blasting of the cavity, then 
Brinell hardness testing 100 per cent. 
The next stage is that of machining. 
First is the turning of the nose in Bul- 
lard Mult-Au-Matics. Both 10ugh- and 
finish-turning are done with cemented- 
carbide tools of special steel cutting 
grade, principally supplied by Firth- 
Stirling. Then follow cutting-off of the 
center, weighing, turning to finish- 


| weight. 





The band seat, an intricately formed 
section, is machined in one operation, 
using a wide-faced Firthite tool. The 
thread is cut in Lees-Bradner hobbing 
machines, the O.D. ground in a Cincin- 
nati Centerless grinder. A Kent-Owens 
hand mill is used for cutting a slot in 
the nose. The closed end then is sealed 
by welding a disc, using a Taylor-Win- 
field seam welder for the operation. 

Finally the band is installed, then 
turned in a special machine built by 
M-M, holding the turning operation to 
a tolerance of 0.008 in. This is fol- 
lowed by inspection and washing and 
spraying of paint in a DeVilbiss ma- 
chine. The shells are hung on a closed 
monorail conveyor to dry for about 45 
minutes. 

Production of the 20 mm shot is an- 
other outstanding operation, notable 
for its compactness and high produc- 
tivity. The shell is formed from bar 
stock on a battery of 1% in. Conomatics, 
completely in one setting. The work 
is cyanide hardened in a Johnston fur- 
nace, quenched, drawn in another Johns- 
ton furnace for 3 hours, then the 0.D. 
is ground in a Cincinnati Centerless. 

Prize exhibit here is the “shock” test 
for which the equipment was designed 


Alexander Hamilton Institute, and built by M-M. This consists of a 

Ia Candas 54 Wellington Strcet, West, Toronto, Ont. vertical installation of water — 

Please mail me, without cost, a copy of the 64-page book | through which the shot 4 sage Nat " Md 

ALEXA Ay DE R =z, FORGING AHEAD IN BUSINESS” and also a copy of regulated cycle on a special flight con 
Roce pull dure fops AN ENGINEERING REPORT, veyor. In sequence, the shot is im- 

| mersed in a cold water tank held «t 40 

ae A Mi i LT O | Pak wea kdutidag sian gosa nck nncmunesanumiaceeuT eae F, then immediately into a tar of 
SN NOUN co odce poe nendbeeckbiintecercctosck | boiling water, then again into a cold 

| tank at 40 F. This method quick! de 

3 | Ss T 3 T U T E silt adic seaeaeadiioaledatolidencatinaabiaata cael oad tates scctie Hhaeie tac ie deel, wae Ge 
PRON itd Kis av tae eterdenea chee Oeeusiens locueceoiaus fection of quality. For reasons of space 

nn kA SS ean ee _, | economy the installation was spe ially 

_— designed as a vertical machine. +t 3 
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“a Knurled ‘Unbrako” 
Socket Head Cap Screws 
h- 2 The knurled heads prevent 
time-wasting finger slip and 
mt lost motion—help speed pro- 
he |) , “ duction. Knurling also per- 
ng ee ¢ mits locking after counter- 
= sinking. Sizes: No. 4 to 112” 
in ae diameter. 
ed . 
~ oe “UNBRAKO” 
en | ee Self-Locking Hollow Set 
y ig ‘ 
to | Screws with the Knurled 
]- ° 
d Points 
Me Maintenance, time and money 
r- savers. When tightened as 
usual, the knurls dig in and 
v4 : lock the screws in place so - on ss 
a WAG Fe i they positively won't work ) Pat's. Pend. 
ar EIR loose under vibration. Sizes: 
> be No. 4 to 1%” diameter. 
wr oo 
vd Go ea "UNBRAKO”’ 
™ a Socket Head Stripper Bolts 
with accurately ground bod- 
ies. Available with knurled 
heads, as shown. Great vari- 





ety of sizes immediately avail- 
able from stock. 
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complete with provision for heating the 
boiling water tank, and a refrigerating 
system for cooling the 40 F tanks. 

Following “shock” testing, the band 
is installed in a swaging machine, then 
turned to size. Final operations are— 
inspection, washing and spraying in a 
DeVilbiss machine fitted with a rotary 
table and automatic spray nozzles, pack- 
ing. 


Hopkins Agricultural 
Machinery Plant 


Situated about 12 miles from the 
main plant is the Hopkins plant which 
combines the peace-time occupation of 
building agricultural machinery with 


the production of war goods of various 
kinds. Major war-time product is the 
fabrication of the welded chassis struc- 
ture for mobile gun mounts. Welding 
operations are performed by certified 
welders, involves a battery of some 52 
Lincoln Shielded-Are welding machines. 

The plant has its own forge shop, 
press and hammer shop, a cast iron 
foundry, and extensive sheet metal 
fabrication facilities spread over many 
acres of floor space. In addition, there 
is a large machine shop featuring many 
items of new equipment such as Cin- 
cinnati milling machines, K & T mills, 
Barnes Drill Hydram and Rockford 
vertical drilling machines. The sheet 
metal department boasts Bliss presses, 





STROM steet BALLS 


Vlowat War- Latertiu Peace 





Strom Metal 






Largest independent and exclusive metal ball manufacturer 


| STEEL BALL CO. 


1850 South 54th A 





being used in the vehicles of 
war. But in the peace to come, 
they will again be dedicated 
to the designing and building 
of better methods for air and 


automotive transportation. 


Balls are now 


= 


venue ° Cicero, Illinois 























Niagara machines, a versatile Vergoy 


narrow bed press used as a pres” brake 
and punch, a 250-ton Williams, White 
unit which is used as a press. brake 
and punch, Thomson resistanc. weld. 
ers, Cincinnati shears, etc. 

The foundry is a modernizec opera. 
tion boasting many items of nev; equip. 
ment such as a Simpson Intensi\ . Mixer 
for mulling core sand, large |): spatch 
ovens for heat treating and bak: .g, and 
a technique of core-blowing w! <h has 
been adapted to the blowing cores 
close to 60 inches in length. “his js 
done with International machi:.es, fit- 
ted with special heads develoved by 
M-M engineers. 

The foundry produces a wide variety 
of castings including large herringbone 
gears for the marine winches. One of 
the castings is quite unique. it con- 
sists of a bracket into which is cast a 
steel washer in such fashion as to per- 
mit the washer to turn freely. The 


washer is backed by material which 
burns out during casting, the washer 


| being freed eventually by breaking the 
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bond with the casting in a drill press 
set-up. 

The management of this plant has 
done great things in the field of metal 
cleaning and painting by developing 
techniques of amazing versatility. Take 
as an example the “Flow-Coat” method 
developed here for the automatic paint- 
ing of parts of every conceivable size 
and form, ranging from small single 
stampings to large and awkward fabri- 
cated assemblies. For this purpose they 
have built a long paint spray booth 
incorporating a series of automatic 
spray nozzles. These are so arranged 
as to reach all parts of the most con- 
plicated form of fabricated assemblies, 
even to the spraying of interior areas. 
Parts are hung on a monorail conveyor 
—the machine does the rest. For more 
conventional operations there is one of 
the large DeVilbiss spray booths, large 
enough to hold two complete agricul- 
tural machines at a time. After clean- 
ing and painting the parts go through 
a 66 ft. baking oven. 

Another large installation is a unit 
made by the International Conveyor & 
Washer Corp. for the cleaning of sheet 


metal prior to flow-coating or other 
painting operations. This is a spray 
nozzle type washing machine, using 4 
hot alkali wash with two hot water 
rinses. The last stage of this big unit 
is a drier section. 

Great strides have been made by the 
organization in the development of fab- 
rication techniques for the manufac- 
ture of the gun mount chassis and other 
types of weldments. The weldi:g de- J 
partment gallery has about 52 >ooths 
fitted with the familiar Lincoln welding 
machines. Each stage of welding is 
handled in massive steel fixtures 10 
assure precise alignment of an «ssem- 
bly, the fixtures being mounted cn mo- 
torized welding positioners of universal 
rotating type. On some operation: such 
as the welding of a large ring to 4 
sheet metal assembly or the pre ara 
tion of circular welds, the posi‘ ‘oner 
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“| | against Vibration, Distortion,| Misalignment! 
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noi This radical departure from conventional design 


og gives the Sav-Way multi-purpose internal grinder a 
arge new permanence of alignment and resulting higher 
ond accuracy. The bed proper is a thick surface-plate type 
yugh normalized alloy iron casting of heavily ribbed whale- 
nit back construction. Neoprene pads between the bed 
or & and the steel base eliminate metal-to-metal contact 
=o and absorb floor vibration, preventing distortion of 
pray F the base being transmitted to the bed, which is accu-_} 
hs rately scraped. This is only one of seventeen specific 
unit features which make the new Sav-Way M-1-A Grinder 
the outstanding in design and construction. 

For complete description and specifications, attach 


the coupon to your letterhead. 
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is motorized for automatic rotation and 
is provided with an automatic feeding 
head for the welding wire. 

The gun mount chassis is an exceed- 
ingly complex welded structure as may 
be appreciated from a visual examina- 
tion of it. It is integrated from a iarge 
number of individual weldments, each 
of which is accurately jigged and held 
to close tolerances for final alignment. 
In the case of the top carriage section, 
comprising an assembly of forgings and 
sheet metal parts, they have designed 
a special straightening fixture for cor- 
rection after welding. This fixture holds 
the work in alignment and permits 


corrective treatment by means of a 
large number of automotive type hy- 
draulic jacks suitably mounted at crit- 
ical locations, 

Aii welded structures are heated for 
stress relief in a Despatch oven, large 
enough to accommodate the variety of 
parts produced here. 

Much of the form cutting of sheet 
metal parts for the welded structures 
is done automatically to template on an 
Airco automatic torch cutting machine. 
A feature of this machine is the use 
of a magnetic tracer attachment which 
has worked out most successfully in 
this plant. 



















Ingenious New 


Technical Methods 


Presented in the hope that they will 
prove interesting and useful to you. 

































ESS: 


Molten Metal Sprayed on Wood 
Patterns Prolongs Their Life 


Molten metal sprayed on wood foundry 
patterns by a compressed air gun provides a 
protective coating against sand wear on the 
finished surfaces, thereby prolonging the life 
of the pattern and eliminating costly repairs. 
































This wooden pattern coated with 
sprayed metal has given service 
far beyond its normal life. 


The metal may be sprayed directly on 
the untreated wood surface of the pattern or 
core box. If the wood surfaces are hard or 
close-grained, a shellac primer is first ap- 
plied, the metal being sprayed on before the 
shellac dries. The thickness of the metal 
coating is about 5 thousandths of an inch. 






































The spraying equipment consists of a 
portable, self-contained gun-type sprayer 
which melts the metal and is thermostatically 
controlled. 























We hope this has proved interesting 
and useful to you, just as Wrigley’s Spearmint 
Gum is proving useful to millions of people 
working everywhere for Victory. 








Fine detail easily recorded in the 
alloy sprayed onto pattern. 














You can get complete information about this 
method from Alloy-Sprayer Company, 2039 
Book Building, Detroit, Michigan. 
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Among the latest developmen 
the welding department is the ad 


3 in 
tion 


of the Una Welding machine fo: the 
automatic welding of long seams, sing 
a special type of flux. This ar: .nge. 
ment should go far to increase th. pro. 
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ductivity of the department on jobs 
requiring long straight welds. 

It may be noted in closing th: the 
M-M plants encompass rema: able 
variety and diversification, fa; too 
comprehensive for anything but s!:. ichy 
treatment in a study of this kind. We 
have covered a few of the outsta: ding 
high-spots in many corners of the »lant 
without attempting to do full justice 
to the entire set-up. A selecticn of 
interesting factory views paral'ecling 
the operations mentioned in the body 
of the article should give our readers 


a better perspective of the gamut of 
activity. 


More Data 
On Ring Springs 


The Editor of 

AUTOMOTIVE and AVIATION INDUSTRIES 
Chilton Company 

Dear Sir: 

Referring to the article Ring Springs 
Used in Plane Shock Struts in your 
August 1 issue, I wish to comment as 
follows: 

Your mention that the first German 
JU-88 bomber brought down more or 
less intact in England was equipped 
with a ring spring landing gear, and in 
this connection it may be of interest to 
note that the application of ring 
springs to landing gears originated in 
the United States, and that the first 
ring spring landing gear ever used in 
Germany was shipped from Pittsburgh 
in June, 1931. 

As to the use of ring springs in Ger- 
man railroad buffers, it may interest 
you to know that all modern German 
railroad freight cars use ring spring 
buffers, while the old-fashioned volute 
springs are still used in the light type 
four-wheel freight cars. The ring 
spring draft gear, used on American 
freight cars, has made it possible to 
materially increase their protection 
against shocks in service. 

As to the work capacity of a ring 
spring, it is not about equivalent, but 
about four times greater than that of 


a helical spring of about the same 
weight. Compared with a lubricated 
laminated spring, the ring spring o° the 
same weight will have up to alout 
eight times greater work capacity 
The use of this new machine element 
is continuously expanding into new 
fields and the ring spring has bee” in- 
strumental in solving many ba‘ling 
problems in connection with vibra‘ions 


and impacts. 
Very truly yours, 
O. R. WIKANDER, 
Ring Spring Engineer, 
Edgewater Steel Company 
Pittsburgh, fa. 






























AGNESIUM 





E PLAY AN IMPORTANT ROLE - Y 
: IW THE PRODUCTION OF PCG: a 
- eS ENGINES 


The brilliant Wright ‘“‘Cyclone” Aero- 
nautical Engine, designed for maximum 
power per pound of weight, requires 


















' ii component parts necessarily light, yet 
f of great strength and endurance essen- 
- tial to the task. 

* Hills-McCanna Magnesium Alloy 
Sand Castings contrib- 
= ute this rare combina- 
ped tion of qualities to the 
| in efficiency of Wright 
ke Engines through high- 
in ly advantageous appli- 

rst — cation 
a a ——s Our expert engi- 
a =a! neers, fortified with 
re a t years of intensive ex- 
ane = perience with these 
ing castings can be of 
weed valuable assistance to 
oe you in your considera- 
can tion of post-war plans 

to 


and products 
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SIMPLICITY OF 
HUNTER HEATERS 
BROADENS USES 


Engineers Aid Application 
of Universal Gasoline Burner 
to Armed Forces and Other 
Essential Services 


FEATURES “SEALED-IN-STEEL” FLAME 


CLEVELAND, OHIO—Growing de- 
mands for simple and efficient heating 
for mobile service units, portable hous- 
ing elements and other special problems 
has resulted in the setting up of a spe- 
cial division of Hunter and Company of 
this city. The sub-division will work 
with designers, builders, purchasers or 
users of special equipment for the armed 
forces or for essential civilian services. 

Success in the varied uses to which 
Hunter Heaters already have been ap- 
plied resulted in this broadening of 
interest. This has been largely due to 
the extreme simplicity of the Hunter 
**Sealed-in-Steel” burner, the fact that 
it will “give out heat in a big way” from 
any type of gasoline, from truck fuel 
to 100 octane. 





Flame Completely Sealed 

The basic unit is a completely en- 
closed steel tubular burner, with highly 
effective areas of heat radiating fins. 
Atomizing, ignition and combustion 
take place within the welded steel 
chamber, the only opening being an 
exhaust, which can be piped to an out- 
side vent. Hunter units for both heating 
and ventilation include small, powerful 
blowers, built into the compact heater 
casings. Heaters designed for operation 
from either battery or 110 volt current. 

It would be impossible to list all of 
the uses to which the existing models 
can be put. Engineers with the armed 
forces and with companies building 
equipment are calling every day for 
applications hitherto undreamed of. 

The basic principle is similar to the 
combustion of an automobile engine 
—just as simple, safe and sure. Models 
are made in 25-pound packages put- 
ting out 10,000 B.t.u. per hour or in 
larger models giving any amount of 
heat required. On heating problems 
in between or outside of the standard 
models, Hunter engineers stand ready 
to work with your engineers in fitting 
specific needs. 

Requests for product information 
bulletin “HA-2” or for engineering 
data should be addressed to... 

Hunter and Company, 1552 East 
17th Street, Cleveland, Ohio. 
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investigated. On the basis of 10 million 
stress reversals the endurance limit for 
the furnace copper brazed assemblies 
gave (a) 17000 to 18000 psi for the 
untreated joints and (b) 25000 to 
27000 psi for the joints quenched and 
tempered after brazing. Silver brazed 
assemblies made with an oxy-acetylene 
torch and no heat treatment after braz- 
ing gave an endurance limit of 18000 
psi. Pieces of 2-in. diameter solid bar 
stock of SAE 4300 steel were butted 
together under pressure and welded by 
means of an annular arrangement of 
oxy-acetylene flame tips surrounding 
the joint. Upset joints formed in this 
manner were heat treated to about 
293 Brinell and then machined so that 
the plane of the joint was in the center 
of the test section. These members 
were then tested in fatigue in rotating 
bending as a cantilever beam with the 
plane of the weld located in region of 
maximum bending stress. An endur- 
ance limit of 55000 psi was established 
which is believed to be only about 10 
to 15 per cent less than for the same 
specimen without the weld. 


Bright Gas Quenching of SAE X-4130 
and NE 8630 Welded Aircraft Tubes 


by Wm. Lehrer, Surface Combustion Co. 


7 physical properties stipulated 
by the AN-T-3 specifications for 
normalized SAE X-4130 welded air- 
eraft tubing are secured in large pro- 
duction furnaces by bright gas quench- 
ing in a superfast cooling zone which 
is located immediately adjacent to the 
heating zone. The paper gives a brief 
description of the evolution of the gas 
quenching zone and of its construction 
and discusses in detail the results 
obtained with it. The results produced 
by gas quenching SAE X-4130 steel 
are applicable to NE 8630 steel as 
shown by the accompanying table. 
Although a somewhat higher average 
yield and tensile strengths resulted for 
the X-4130 steel, which can be attribu- 
ted to its higher carbon content and 
greater gas circulation rate in the 
quenching zone, taking these two fac- 
tors into consideration it must be con- 
cluded that for all practical purposes 
the NE 8630 steel is capable of develop- 


ing that same physical propert:.- upon 
gas quenching as the SAE X-4 steel 
and that.the heat treatment |< volved 
in gas quenching and in aging __ iden- 
tical for both types of steel. 
A Paper on Spot Weld Joint E. ciency 
for Aluminum Alloys 
by C. W. Steward, Research Labo. atory, 
Curtis Wright Corp. 
Or of the design problems about 
which little has been published is 
that of the maximum efficiency of a 
multi-spot joint used for splicing sheets 
of aluminum alloy together. This paper 


is presented for the purpose of report- 
ing the major results of fairly thor- 
ough study of the factors which 
contribute to both high and low joint 
efficiency and to production economy. 


The following are the conclusions 
reached as a result of this study: 

1. Maximum joint efficiency obtained was 
100 per cent, as indicated by several samples 


which failed outside the weld pattern 

ever, the average was 93 per cent. 
2. Maximum stress developed on a stand- 

ard specimen was 61,800 psi. The average 

was 59,800 psi. 

3. The ideal spot pattern for 24S-T Alclad 
.040 thickness is one in which the spots 


How- 


in 


are spaced % in, apart in both directions 

Reduction in this spot spacing is likely to 

result in a loss in strength of the joint. 
4. Maximum efficiency is attained with 


AC welds. 

5. High strength spots are better than 
low strength spots for maximum efliciency 
and production economy. 


6. Wire brushing is better than chemical 
cleaning. 
7. The presence of small cracks, visible 


by X-ray only, is not critical. 
8. Higher strength welds (free from small 


internal cracks) can be made with AC 
equipment than can be made with DC 
equipment. 

9, For stored energy machine, current 
wave shape makes very little difference in 


joint efficiency. 


The Strength of Heat Treated 
Steel Bolts 


by G. Sachs, P. S. Cole and R. A. Roth, 
Case School of Applied Science 


AE 2330 steel exhibits its highest ff 
hardness if ff 
oil FF 
bolts f 


tensile strength and 
tempered at 200 to 400 F after 
quenching. This applies also to 
in this alloy, if tested in the r 
manner. However, if bending is 


rular 





Comparison of Physical Properties of S.A.E,_X-4130 and NE 8630 Welded Tubes 





———S.A.E, X-4130 











— NE 8630—————_—— 
Yield Tensile Yield Tensile , 
Tube Strength Strength Elongation Strength Strength Elongatio: 
No. r P.S.I. \ Per Cent r P.S.I, \ Per Cent 
1 96,400 144,000 15.0 96,400 138,400 14.0 
2 98,7v0 149,200 150 87,300 137,200 15.0 
3 85,000 149,600 15.0 90,500 135,200 16.5 
4 90,900 142,500 16.0 86,500 136,400 15.0 
5 86,500 141,000 16.0 87,500 137,600 13.0 
Average 91,500 145,000 15.40 89,650 137,000 14.70 








When writing to advertisers please mention AUTOMOTIVE and AVIATION INDU: TRIES 


iper- fi 





imp¢ 
high 
redu 
160, 
High 
the 

than 
part 
strer 
ing : 


H 


high 
in th 
are 

bigu 
is sh 
cons 
prob 
ing | 
quir 
tion 
the 

and 

macl 
the f 


F; 
d 
were 
effec 
sphe 
rolle 
hard 
0, 1 
F wi 
of q 
to | 
anne 
ture: 
vari 
) toge 
b show 
at fF 
the 
A pari 











for 
tion 
cen’ 
for 
niti 
hor 
cia 
whi 
bwa 
Ste 
me dle 


No 





imposed to tension, the strength of 
high str ngth bolts will be considerably _ 
reduced. the maximum strength being | 


SIMPLE 
COMPACT 


160,000 .si, after tempering at 1000 ¥. 
Higher ;trength bolts break underneath | 
the hea in a brittle fashion, rather | 
than in -he generally weaker threaded 
part. "his embrittlement and loss in 
strengt: can be eliminated by provid- 


| 

on | ing a f et under the head of the bolt. | MODEL UHX—10,000 BTU 
| 
| 









‘eel 
ved 
- Cuality Control in Aircraft | 
Spotwelding 
by Nathan C. Clark, Lockheed 
— Aircraft Corp. 


highesi quality of spotweld production 
out in the aircraft industry. Several terms 
1 is | are defined in order to preclude am- 
fa biguity in the body of the article. It 
ets | is shown that of the various procedures 
per | considered, the practical solution to the 
srt- | problem of quality control of spotweld- | MODEL UH2—25,000 BTU “I 
or- | ing production involves three basic re- » 
‘ich | quirements. These are (1) standardiza- 
sint | tion of the equipment and process, (2) 
my. the application of statistical control, | 

ons | and (3) monitoring of the spotwelding | MODEL UH3—40,000 BTU 
machines or non-destructive testing of 
was | the finished product. 


ples 
ow- 


HIS paper is a review of the steps 
ry, that may be taken to insure the 











nN Effeet of Time, Temperature and Prior 
rage Structure on the Hardenability of 
Several Alloy Steels 

clad by J. Welchner, E. S. Rowland and J. E. 


Burn any type of 


a Ubben, The Timken Roller Bearing Co. = 

ons | —_ § 

4 to IVE common alloy steels, SAE 4620, gaso ine rom 
with NE 9442, SAE 4140, 3240 and 4340 


were used in this investigation. The 
than § effect of five prior structures, namely, 
ney re ° 

"neY fF spheroidized, annealed, normalized, hot- 


truck fuel to 
100 octane! 
nical } Tolled, and quenched, on Jominy 
hardenability over time intervals of 


0, 10, 40 minutes and 4 hours at 1525 | Uses for Hunter Universal Gasoline Heaters are too widespread and 
mal! | © were exvlored. The effect of a range | varied to list completely, and are multiplied daily by the imagination 

= 2 — Bangg scenery — _ and ingenuity of men who build, buy or command equipment for the 
vent § *MNealed and aceisinliaal prior oes. | service or supply of our armed forces, or essential civilian activities. 


ve in f ‘ures. End quench curves for the | We build a variety of small, powerful units, each with a range of 
variety of conditions are presented 


I together with summarizing curves to | applications to which it is especially suited. YOUR heating problem 
»show the effect of the several factors | may be one of these, or it may be one on which Hunter heating 


| 

at Rockwell C 50 (Rockwell C 37 for | engineers can assist you in applying the extremely flexible basic 
the SAE 4620 type) level of com- | 

| 





sible 





a _ units of Hunter Heaters to do exactly the job you need done. In 
; _ either event, we shall be glad to furnish further information specific 
thest FF to your particular interests. 
s if PA Sicdy of the Nitriding Process I. 
> oil |} Effes: of Ammonia Dissociation on BULLETIN HB-3 ’ ON REQUEST 
bolts Fi Case Depth and Structure 
ular |} = b Carl F. Floe, The Nitralloy Corp. 
iper- & a 
i 'H-HARDNESS characteristics and 
licrostructures were determined AND 
for tride cases produced at dissocia- 
tion of ammonia varying from 15 per 
= cent » 85 per cent. Results are shown 
for ferent time intervals of nitriding 
nitty oy 135 steel from 5 hours to 100 
A hor It was found that for all disso- 
Bcia S up to at least 65 per cent, a 
Pwhi layer, consisting largely of Fe:N, 
pwas ‘ormed very shortly after nitriding € L & V bt L A N 'D) 
ste... The depth of this white laver 


_ f@dece ases with increasing dissociation 
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ot ammonia. The total depth of case 
beneath the white layer for a given 
time of nitriding was found to be prac- 
tically the same regardless of the 
dissociation up to 65 per cent. At 85 
per cent dissociation very little white 
layer is produced and the depth of case 
for a given time of nitriding is in- 
ferior. A considerable saving in am- 
monia may be effected by nitriding at 
high dissociations. 


Spotweldability of Low Carbon 


Steels 
by Leon C. Bibber and Julius Heuschkel, 
Carnegie-Illinois Stee! Corp. 


HE paper gives the results of some 
4000 spotwelding tests on 15 differ- 








ent grades of steel of 6 compositions. 
It describes the newly developed low 
carbon USS Air-Ten steels varying in 
yield strength from 25,000 to 100,000 
psi, and shows the effect of this large 
variation on their  spotweldability. 
Corresponding data are given for 4 
different tempers of USS-18-8 stainless 
steels. A few results are also included 
of the spotwelding tests on 4608, 4017, 
modified 8620 and X4130 steels. All 
welds were made with a single impulse. 
Specific and complete information on 
tension-shear tests, tension-pullout tests, 
twist tests, impact tests at plus 75 F. 
and —68 F. are given, as weil as the 
results of special tests to determine the 


Quicker Deliveries 
on Malleable Castings 


Cleaner and More Uniform Castings are Produced 
in 14 the Time in These EF Short Cycle Furnaces 


In addition to cleaner and more uniform results and a tremendous saving in time; 
these short cycle malleablizing furnaces have greatly improved working conditions 
and reduced labor and operating costs. No packing material is used. A clean, 


protective atmosphere is used instead. 


The castings are loaded into trays or 
directly on the hearth and without fur- 
ther attention, automatically pushed 
through the furnace and discharged at 
the other end absolutely scale free. 
Time and temperature are auto- 
matically controlled. 

The above installation handles 40,000 
pounds, of castings per day. Larger or 
smaller continuous or batch type units 
can be furnished. These may be fired 
by means of gas-fired radiant tubes or 
may be electrically heated. 


We have also made numerous other 


installations of various types including 


car and box types, pit types, recupera- 
tive and other continuous, semi-con- 
tinuous, and batch types for malleabliz- 
ing, annealing, and heat treating iron, 
steel, aluminum and magnesium cast- 


ings 


We also build furnaces for bright an- 


nealing, scale-free hardening, carburiz- 


ing, copper brazing, nitriding, forging, 


billet heating and every other heating 
and heat treating process. Additional 
information gladly sent on request. 


lf you need more furnace capacity or if you have a production 
furnace problem, our engineers will be glad to discuss this with you. 


The Electric Furnace Co., Salem, Ohio 


Gas Fired, Oil Fired and Electric Furnaces- 


--For Any Process, Product of-Production 
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effect of spotwelding on the stre> » 


, 
continuous cold-reduced materia . ” 
Weld-Bead Hardness Tests 0) Some 
Carbon, Nickel, and Nickel-Chr. nium 
War Department Steels 
by Oscar E. Harder and C. B. Ve. ich, 
Battelle Memorial Institute 
ELD-BEAD hardness _ test: Were 
made on 34 War Dep2»tment 
steels. These steels included 2 plain 
carbon steels, 3 nickel steels, and 9 
chromium-nickel steels. All * the 
steels were tested at origina plate 
temperatures of 65 F.; those steels 
which developed hardnesses in excess 
of 350 Vickers or showed cracks were 


welded at plate temperatures of 300 F. 
while steels which developed maximum 
hardness below 350 were welded at 
~20 F. The paper gives details for the 
composition of the steels, forging and 
normalizing practice, and welding and 
testing procedures. 


Electronic Control of Gas-Cutting 
Machines 
by R. D. McComb, Industrial Control 
Division, General Electric Co. 


HIS paper presents in non-electronic 

language an explanation of how 
the new photoelectric template control 
operates to control the movement of a 
gas-cutting machine. This is followed 
by an explanation of the electronic 
circuit. The operation of the control 
is described as the machine follows a 
straight line, a curved line, and sharp 
corners. A discussion of the order of 
magnitude of possible errors which 
may occur is given, and the improve- 
ments which this machine may produce 
in quality, quantity, and costs are dis- 
cussed. 


Machine Cutting for Assembly Line 
Fabrication 
by C. O. Adams, Delco Products 
Division of General Motors 


Te purpose of this paper is to pre- 

sent some applications of machine 
cutting to assembly line fabrication of 
generator parts for diesel electric units 
required in the war effort. It first 
covers the requirements of cutting ma- 
chines for assembly line operation and 
the general methods of operaticn and 
layout. Then follows a discussion of 
some tooling, processing, and produc- 
tion problems involved in the shape 
cutting, edge preparation, and schedul- 


ing of flame cut parts, and their rela- 
tionship to fabrication within the 
assembly line. 
Why the Weld Recorder 
by J. Van den Beemt and J. R. Fotcher, 
E. G. Budd Mfg. Co. 
_ heat generated in the ze:e of a 
resistance weld is equal te PRT. 
The principal variables of a re: stance 
welding set-up are weldability, e! ctrode}) 
size and shape, electrode force, c:rrent}) 
and time. This paper descri!vs the fi 
theoretical and practical app: cationp 
of the Ampere-Squared-Sec id-Re- 
(Turn to page 158, Pleas: 
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Spicer Transmissions... 


meeting America’s emergencies on the ground and in the air 


Barrage balloons present a formidable barrier to dive bombers, and are playing an important role in 


defense of war industries and military areas. Hundreds of these great balloons are manipulated with 


wines using Spicer Transmissions . . . the same dependable power delivery units which so long have served 


Ar 


whi 


BF 


ican oil fields, logging industry, automotive manufacturers, and other industries. Spicer was ready 


‘ war came... Spicer again will be ready for peacetime production on V-Day. Spicer Corporation, Toledo, 0. 


40 YEARS OF 


Spicer 


SERVICE 





LIPE CLUTCHES AND TRANSMISSIONS + SALISBURY FRONT AND REAR AXLES SPICER UNIVERSAL JOINTS + PARISH FRAMES, STAMPINGS 
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New Products 


(Continued from page 44) 


centers and is built to conform to Bu- 
reau of Standards recommendations. 

MF-240-N is constructed with the 
“Vv” wiring channel which separates 
the two lamps and thereby eliminates 
light absorption from one lamp to 
another. The non-metallic reflectors 
are removable from the top without 
interrupting lamp operation. When 
the reflectors are removed, all wiring 
in the “V” channel is exposed to full 
view. 





Duy us 


L WAR BONDS 


d 





This new Wayne 
idea eliminates 
the need for de- 
signing special 
fixtures or pur- 
chasing special 
collets. You just 
keep on hand a 
quantity of blank 
jaws which you 
drill to suit spe- 
cial requirements 
as needed. 


THE NEW Wayne Collet Chucking Fixture is so much 
more universally useful than any similar tool you have ever 
had in your shop that we believe you will find it profitable to 
get all the facts about it now. It will save you money and pre- 
vent vexing delays. Ask for bulletin and full details. 


DISTRIBUTED BY THE BELLOWS CO., AKRON, OHIO 
* , = MANUFACTURED BY 
Bas THE WAYNE PUMP COMPANY, Fort Wayne 4, Ind. 
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Pebble Finish for 
Machine Surfaces ° 


The Sherwin-Williams Company, 
Cleveland, Ohio, has recently devel- 
oped a new “pebble” finish for machine 
tool surfaces which not only uses less 
finishing materials but can be applied 
in less time. Called a “pebble” finish 
because of its physical appearance, 
this new method of protecting machine 
tool surfaces is said to provide a suc- 





CHUCKING 


FIXTURE 








cessful solution to the problem o! how 
to dress up a machine surface wi. jout 
fillers, sanding and numerous coz , of 
sealing paint. WPB officials, in a: ef. 
fort to boost tool output, has oro- 
hibited the use of fillers, sealers and 
similar finishing materials, anc has 
also restricted the number of . sats 
of paint that could be applied. ./ith 
the new method, however, it is now 
possible to finish a machine t in 
three operations instead of seve. as 
formerly required. 


Packaging Parts 
for Overseas 


One of the problems of Goveriment 
contractors has been the satisfactory 
packaging of machine parts for over- 
seas transport. 

It has been a problem of protecting 
the parts against salt water, corrosion, 
climatic and atmospheric changes, 
Papers have had to stand rough han- 
dling and yet permit speed and ease 
of wrapping. 

A paper that is said to have proven 
exceptionally useful and that meets all 
Government specifications for grease- 
proof and non-corrosive papers is KD8- 
C-17, distributed by Criterion Paper 
& Twine Co. of New York, N. Y. 

This paper is not only greaseproof 
and non-corrosive but it can be heat 
sealed into bags. It is approved by 
Forest Laboratories, Government test- 
ing agency. 


For Duplicating 
Exact Contours 


A device which makes it possible to 
ascertain the exact contour of irregu- 
lar surfaces in a fraction of the time 
required by the former laborious 
method of cutting and fitting wood 
templates has recently been placed on 
the market by Inter-Lakes Engineering 
Company, Detroit, Mich. The instru- 
ment, which is called the “Dupligraph”, 
transfers on transparent paper the 
exact contour of the irregular object, 
such as the propeller blade here illus- 
trated. It will also transcribe the con- 
tour directly on metal. 

The use of the Dupligraph is said 





The Dupligraph 
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to be varticularly advantageous for 
securin. concave readings in forming 
dies hich frequently cannot’ be 
checke with ordinary templates. It 
also sc'ves the problem of securing a 
true ry iding of a stamping, showing 
the ar ount of spring-back and warp. 
In t! e manufacture of products which 
requir the close following of models, 
the i upligraph gives cross-section 
lines ‘elative to each other. This is 
usuall done on vellum and checked 
again. the draft or layout. 
Stell:ie Alloy for 
Smai! Mechanisms 


An alloy of tungsten, chromium, and 
cobali is now being delivered by 
Haynes Stellite Company, New York, 


N. Y., in a form adaptable to instru- 
ment bearing pivots, needle valves, and 
similar applications. This stainless 
meta! is resistant to many corrosive 
media and all normal atmospheric 
conditions. As it is not possible to ma- 


chine it in small parts, these are cast 
close to size and approximate shape 
and finished by grinding, and lapping 
if necessary. 

The properties of this Stellite alloy, 
according to the manufacturer, include 
a tensile strength of approximately 
65,000 Ib per sq in., a hardness of 
Rockwell C-60 to C-62, high resistance 
to wear, an unusually low coefficient 
of friction, the ability to take a high 
polish, and excellent resistance to cor- 
rosion, Whether from atmospheric con- 
ditions or chemical agents, such as 
water solutions of various salts, alka- 
lies, and acids. Easily fabricated and 
virtually non-magnetic, the alloy can 
readily be brazed or welded to steel or 
other base metals, for use in instru- 
ments or mechanisms where non-mag- 
netic, or corrosion- and wear-resistant 
parts are essential. 

At the present time, the alloy is be- 
ing furnished in many cast forms, such 


as pins for pivots and shafts, which 
are centerless-ground to _ specified 
diameters. 

Fus: Puller 





s fuse puller is made of Luma- 


! cellulose acetate, which was 
cted by the manufacturer after 
« siderable experiment to deter- 
te the most suitable material. A 
all bulb, enclosed in the handle, 
‘s fuses or base receptacles. 
se fuse pullers are being sup- 
*d by the Star Fuse Company, 
Inc., New York, N. Y. 
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One of the most decisive battles 
of this global war is being waged 
here in America — the fight against 
absenteeism of essential war workers. 

Through two wars, epidemics, catas- 
trophes, panic, depression, hurricane 
and devastating New England storms, 


Joe Wessiack has NEVER BEEN 
LATE OR ABSENT FROM WORK 
during his THIRTY-SIX YEARS of faith- 
ful service at the Continental Screw 
Company. There could 
be no greater chal- 
lenge to absenteeism 
than this remarkable 
record! Rumors of war- 
ending secret weap- 
ons come and go. But, 








T RTY-SIX YEARS SERVICE| 


W thot 4 A Days 


THE LIVES OF OUR 
FIGHTING MEN 
HANG BY A THREAD 
4 We are determined that any screw 
thread made at Continental will be the 


best that skill and science, experience 
and exceeding care can produce. 








Abs CFLCL 7 


with Joe Wessiack's unfailing spirit of 
loyalty, responsibility and punctuality 
exemplified by every war worker in 
America there would be no need of 
secret weapons to shorten the road to 
victory . . . no fighters life would be 
needlessly sacrificed because he re- 
ceived too little — too late! 


® Every HOLTITE product goes to war! 
Our ‘round-the-clock production pro- 
vides weapons for our ‘round-the- 
world armed forces. 

We are 100% sub- 
scribed to more than 
10% payroll deduction 
for War Bonds. On to 
Victory with the 
3rd War Loan! 


CONTINENTAL 
SCREW CO 
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New Bedford, Mass.,.U.S.A. 
« BUY MORE WAR BONDS 








New Production Equipment 


(Continued from page 41) 


vided with sight gages. The saddle 
ways are lubricated by automatic grav- 
ity feed. All ways are hardened and 
ground. Coolant supply lines and elec- 
trical control conduits come through the 
rear of the machine base to a conve- 
nient manifold arrangement below the 
saddle. The doors of the electrical panel 
cabinet are interlocked with the main 
circuit so that they can be opened only 
when the main current is off. 


In the illustration the operator is in 
position to start the cycle and is within 
easy reach of push buttons which con- 
trol the complete operation of the ma- 
chine. At this same control station is 
a master stop, saddle feed selector, 
coolant control and headstock control, 
forward, reverse and stop. A bank of 
lights tells the operator whether or not 
the saddle is in feed and the direction 
of movement. 








SAVE 


Man-Hours 
AND 


Machine Hours 
WITH 


BUTTED AND BUTT-WELDED BUSHINGS AND TUBING 


SPECIFICATIONS 


LENGTHS: Up to 14 inches 
GAUGES: 26 to 3 

O. D.: 4" to 51/4" 

I. D.: 3/16" to 5" 
METALS: Steel @ Copper 


Magnesium ® Stainless Steel 


Brass * Aluminum 


Nickel Alloys 


WE MAKE OUR OWN DIES 


NATIDNA 


6540 METTA AVENUE ¢ 


Since the end of World War I, National 
Formetal Company has been a continuous 
and dependable source of supply for many of 
the country’s leading manufacturers. Today 
National Formetal offers greatly enlarged and 
modernized production facilities capable of 
serving industry’s current needs efficiently and 
economically. If you use any of the items 
listed below, you are invited to submit blue 
prints for quotations. 


BUTTED AND BUTT-WELDED BUSHINGS, 
TUBING, SPACERS e@ FERRULES 
BRACKETS e@ SPRING CLIPS 
ODD SHAPES 





CLEVELAND, OHIO 


MAKERS OF GOOD STAMPINGS, TUBULAR, AND OTHER FORMED METAL PRODUCTS SINCE 1919 


838 
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HE American Broach & M--chine 

Company, Ann Arbor, Mich., gs jp. 
troducing a new type American Key. 
way Broach Pull Head No. 1. Alt ough 
developed primarily for pulling k way 
broaches of virtually all sizes. this 
puller can also be utilized to pu. ree. 
tangular and oval broaches or br. iches 
of any other shape. The pull he: | can 
be manually or automatically op: ated, 
depending upon the work pai. and 
whether or not the broach must dis- 
connected between cuts. Wher auto- 
matic operation is desired, it only 
necessary to attach a threaded - ud to 
the sliding member of the head. 

Since this head can be used w -h al- 
most any size keyway broach, th need 
for various size threaded pul: -rs is 
eliminated. Also, in using this h: id the 
cross section of the keyway roach 
shanks can be considerably large: r and 
therefore stronger than the th-eaded 
type shank. The head holds the roach 
in rigid alignment against flat surfaces 
and is equipped with adjustable center- 
ing gates assuring elimination ©: side- 





American Keyway Broach Pull Head 


No. 1 


ward movement of the broach. A posi- 
tive pulling lock is provided through a 
cam arrangement holding the locking 
key in the cross slot of the broach 
shank. 

Each of these broach heads is fur- 
nished, with a set of adaptors for at- 
tachment to threaded keyway broaches 
as well as two extra cams for adjusting 
head for various size shanks, centering 
gates on front of head and four riser 
plates which can be placed in the head 
below the broach in making suitable 
adjustments for various types of 
shanks. The head, as furnished, is suit- 
able for automatic or manual operation. 


Sew Ragan Radiant Heater an: Re 
sistor is now in production at ' 
mann Industries, Milwaukee, Wi: 
signed for use in annealing ovens 
tric furnaces, or wherever high 
perature radiant heat is require 
heater also serves as a resistor. 
element consists of a helical c 
nickel chromium wire bound s] 
around the refractory core. The 
ing posts and straps are of monel 
or nickel chrome, depending upo 
users’ specifications. 
range from 32 volts to 220 volts 


elec- 
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PRECISION BUILT ANOTHER STAR Zaz 


of AIRCRAFT PRODUCTS 


WILL NOT TURN TO GOLD: 


A tracer bullet, a broken gas line and searing flame leaps 
back toward the cockpit. But there it stops... held 
at bay and confined by the fire-wall while precious 
minutes are won. Minutes that often mean a safe land- 
ing and another pilot saved... minutes that mean 
another star in the window of an American home that 
will not turn to gold. The saving of a single American 
pilot far more than justifies the extra care and precision 
that goes into the building of every Guiberson fire- 
wall and every other Guiberson built aircraft part. 






















AMERICA'S ONLY RADIAL 
AIR-COOLED DIESEL ENGINE 
BUILT BY GUIBERSON 





ESTABLISHED 1919 









‘ire-walls, flap track supports, seats, 
rnotor mounts, sumps, cowling, mani- 







ally ‘olds, scoops, heating systems, tanks, 

ind- collector rings and a multitude of sheet 

etal | metal and drop hammer parts of all THE GUIBERSON CORPORATION 

the sinds backed by 22 years of experience GUIBERSON DIESEL ENGINE COMPANY 

n 4h in precision manufacture. DALLAS TEXAS 
: A 
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Committee Tackles 


Detroit Job Problem 


(Continued from page 46) 


ins, Detroit Regional WPB Director, is 
chairman of the committee which in- 
cludes representatives of the WMC, 
Navy, Detroit Ordnance District, Army 
and Navy air forces and the Maritime 
Commission. 

The UAW-CIO at its ninth annual 
convention in Buffalo reaffirmed its no- 
strike pledge but in cases where it be- 


lieves that management is not acting 
in good faith and taking advantage of 
the war, it empowered the interna- 
tional executive board to demand gov- 
ernment operation of such plants under 
the Smith-Connally Act. However, de- 
spite renewal of the pledge, six unau- 
thorized strikes involving locals of the 
UAW-CIO occurred in Michigan plants 
the week after the convention. Four 
thousand employes of the Kelsey-Hayes 
Wheel Co. machine gun plant at Plym- 
outh, Mich., were idle for 2% days 
when they walked out after two work- 
ers were fired for fighting with 
foremen. 








“Pen” is one of many War- 
plane Forgings by Atlas 


A POWERFUL PEN 


By putting every effort to War produc- 


tion; by investing every available dollar 


in War Bonds, We, the People of America, 


are writing the real Peace terms now,—a 


document that will need but two words— 


“Unconditional Surrender.” 


ATLAS DROP FORGE COMPANY 
LANSING 2 MICHIGAN 
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Production of B-24 bombers .¢ the 
Ford Willow Run bomber plar was 
threatened by a five-day strike -f£ 709 
women at the Essex Wire Co., I troit, 
which manufactures aircraft wir. ag in. 


stallations. The women struc! oye 
wage rates but the company ha: beep 
plagued by several strikes in cent 
months due to a jurisdictional « spute 
between an independent union, which 
holds a bargaining contract w: } the 
company, and the UAW-CIO. Ssgex 
workers had voted to strike, 992 5 306. 
in a poll under the Smith-C: :nally 
Act, Sept. 11. Other brief strixes jp. 
volved 250 employes of Continen. 1] Mo- 
tors Corp., Detroit, over wage «© assifi- 


cations, 700 workers at the drian 
plant of Bohn Aluminum & Brass 
Corp. over failure to negotiate a con- 


tract, 2600 employes of Aluminium Co, 
of America at Detroit after five shop 
stewards were suspended and 500) work- 
ers at the Ford Rouge magnesium 
smelter over job classifications. 

The UAW-CIO convention also took 
a strong stand against incentive pay 
plans, reiterating its opposition to in- 
troduction of such plans in plants 
where they do not exist. The interna- 
tional union left to the autonomy of lo- 
cal unions the continuance of piece- 
work systems already in effect but it 
took a firm stand against extension of 
incentive plans. The resolution sub- 
mitted by the majority of the resolu- 
tions committee and adopted after a 
5-hr debate stated, “‘Piece-work will re- 
sult only in further aggravating the 
dislocation and unbalancing of pro- 
duction schedules, resulting in layoffs, 
unemployment and dissipation of our 
manpower. Piece-work systems would 
have the result of further intensifying 
the problem of wage inequalities and 
differentials, will block the union’s ef- 
forts to establish an industry-wide 
wage agreement based upon equal pay 
for equal work, and will further de- 
moralize workers who are, at present, 
getting less money for doing the same 
work. Piece-work systems would rein- 
troduce the old system of speed-up, in 
which the worker is robbed of higher 
earnings through management’s using 
every insignificant engineering change 
or pretext to cut rates. 

“Assurances given labor that piece- 
work will not mean destruction of their 
standards have been belied by decisions 
of the WLB in Detroit which rvfused 
to restore wage cuts which hac been 
inflicted on Timken-Detroit Axle piece- 
rate workers through the arbitravy ac- 


tion of the management; and we refer 
also to the decision of the Ne ‘ional 
WLB of Oct. 2, 1943, which hel that 
if the workers in the Grummar Ail- 
craft plant increase production »y 10 
per cent they may be granted we °¢ in- 
creases of no higher than 5 per ent.’ 
In the Timken-Detroit Axle co tract f 
case, which the union has appea'ed to f 
the National WLB, the UAV -CI0f 
wanted a guarantee that no empl: ve 00 
piece-work would receive less th: 1 his 
previous minimum earnings rege. dless 


of his output. 
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SEND FOR THE TURCO BOOKLET ON 
AIRCRAFT ENGINE OVERHAUL PRO- 
CEDURE WITH TURCO CARBRAX. 
[IT IS SAFE, ECONOMICAL AND FAST. 


TURCO 


-RODUCTS, INC. 


7 ECIALIZED INDUSTRIAL CHEMICAL COMPOUNDS 


™ 
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© OFFICE & FACTORY: 6135 SO. CENTRAL AVE., LOS ANGELES /, 
3O OFFICE & FACTORY: 4856 $O. HALSTED ST., CHICAGO 9 
§ MEN AND WAREHOUSE STOCKS IN ALL PRINCIPAL CITIES 













By This Simple, 
Cold Immersion Method 


Because cleaning of aircraft pistons is consid- 
ered a process apart from other aircraft overhaul 
operations, TURCO CARBRAX was formulated 
to fill this very special need. Its use presents the 
fastest, as well as the most thorough piston clean- 
ing method yet devised. 

TURCO CARBRAX simplifies the decarbon- 
izing of pistons because it involves no more than 
simple cold immersion in a tank. 

Its penetrating action attacks deposits of hard 
carbon, engine “varnishes,” chlorides, bromides 
and sulphates formed by combustion of high test 
“leaded” aviation fuels. TURCO CARBRAX is 
harmless to aluminum and other reactive metals. 


ee lll 


TURCO PRODUCTS, INC. 
6135 SO. CENTRAL, LOS ANGELES 1, CALIF. 


Send TURCO CARBRAX Aircraft Engine Overhaul Booklet. 
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PRECISION PARTS 





ACE “PINS” 
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Centerless ground to order. 


These highly accurate dowel-pins for 
delicate machines and instruments of 
war—another Ace contribution helping 
to cool-off enemy resistance. 

These vital little pieces of metal are 
typical of what Ace has been able to 
accomplish—the maintaining of an amaz- 
ingly high accuracy on a mass-production 
basis. These dowels in the illustration . . - 
Zome straight, some tapered . . . are all 
sustom-made to exacting specifications. 
Ace equipment and Ace ability can turn 
these custom-made dowels out by the 
thousands, ranging in diameter from 
.020” up to 1”... and in length from 4” 
to 8”. Tolerances can be held to within 
.0001” on straight pins and .00025” on 
tapered pins. 

Ace specializes in small parts and 
assemblies which call for stamping, ma- 
chining, heat-treating, or grinding. If you 
are thinking in terms of present produc- 
tion, Ace does have capacity available 
from time to time. In your post-war 
plans, have an Ace up your sleeve—for 
fast, economical, accurate work. 





The machines and the technique 
to do the “impussible.” 






G CORPORATION 
for Precision Parts 


\ 
1241 E. ERIE AVE., PHILADELPHIA 24, PA. 
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Notes on Light 
Motor Cars 


(Continued from page. 30) 


Kuropean cars is always close to 1.0. 

(8) It is highly desirable that a 
greater proportion of the total occupied 
volume of the vehicle should be usable 
as passenger space. To save weight 
on the average American automobile 
is a rather obvious operation requiring 
no drast‘e change of shape or arrange- 


ment. The obvious first step is to leave 
off the things which add space and 


weight while contributing nothing to 
the effectiveness of the vehicle. 

(4) It is often stated that there is 
absolute virtue in weight in a vehicle. 
In support of this it is argued that 
almost any vehicle rides better as the 
load is increased. The argument does 
not hold water; the ride of the vehicle 
has been improved because the increas- 
ing load has increased the static spring 
deflection, and in certain cases, as for 
example the addition of luggage in a 
passenger car, has also increased the 
moment of inertia of the sprung mass. 
One virtue of the larger vehicle is that, 
since it is a less efficient passenger 
carrying instrument, its passenger load 
is a less proportion of the total weight, 
so that the variation in ride with vary- 
ing passenger loads is less than in the 
case of the light cars. 

(5) The saving of weight demands 
a correct and careful study of the possi- 
bilities of so-called “frameless construc- 
tion.” It should be noted that all closed 
passenger car construction is frame- 
less to the extent that the ordinary 
closed car body contributes to the over- 
all stiffness of the vehicle in greater 
proportion than the stiffest frame; 
that completely frameless construction, 
whereby the wheels and running gear 
are fastened directly to the body, has 
been less in evidence in more recent 
passenger car designs, although it is 
gaining ground on bus construction. 

(6) There is apparently no chance 
for improving the passenger vehicle by 
changing the location of the power 
plant. This belongs in front on a pas- 
senger car just as definitely as it be- 
longs at the rear in a bus. No con- 
siderable improvement in weight, cost, 
convenience or the efficient use of space 
and material is to be expected by a 
drastic relocation of the power plant. 


Allegheny Corporation 
Accuires G.A.C. Stock 


All the Common stock of General 
Aircraft Corp., Astoria, L. I., has been 
acquired by the Allegheny Corp., which 
holds stock in a number of industries. 
General Aircraft is making large 
gliders for the Army. It was formed 
in October, 1939, and undertook an 
order for Army gliders in November, 
1941. The first of these was delivered 
in September, 1942. 





WATER—FOR SOME 
NINETY-MILLION PEOPLE 


Building Well Water Systems 
for world-wide use has been a 
gigantic task—a task of innum- 
erable and never before solved 
technical problems. Today, 
throughout the United States, 
Canada, Mexico, England, 
North Africa and in many other foreign lands, 
Layne Wells and Pumps are supplying the 
daily water needs of at least ninety million 
poople. Installations have been made in vir- 
tually every type of earth formation found on 
and under the face of the globe—many in 
which the efforts of other water developers 
have long been unsuccessful. 





Layne engineers, drillers, pump builders and 
water developing technicians today are recog- 
nized as the world's most widely experienced— 
and the world's most successful. 


Layne's knowledge, experience and proven 
ability constitute the finest recommendation 
existent for present war—and future peace- 
time needs. No other water developing organ- 
ization on the face of the globe can equal 
that claim. 


For illustrated literature on Layne Pumps, 
Layne Wells or complete Layne Well Water 
Systems, address Layne & Bowler, Inc. General 
Offices, Memphis 8, Tenn. 


AFFILIATED COMPANIES: 3 ee 
Stuttgart, Ark. * Layne-Atlantic Co., Nor _ 
Va. Layne-Central Co., Memphis, Tent 

Layne-Northern Co., Mishawaka, Ind. * I 

Louisiana Co. Lake Charles, La. _* Loui na 
Well Co.. Monroe, La. * Layne-New York , 
New York City * Layne-Northwest Co ‘ 
waukee, Wis. * Layne-Ohio Co., Columbus ss 
* Layne-Texas Co., Houston, Texas * 1 we 
Western Co., Kansas City. Mo. * Layne-We = 
Co. of Minnesota. Minneapolis, Minn. * Int Q 
tional Water Supply Ltd.. London Ontario, Cal a. 


LAYNE 


WELL WATER SYSTEMS 
DEEP WELL PUMFS | 


Layne - Arkansas 








Builders of Well Water Syste: :s 


for every Municipal and Industrie Need 
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HAT kind of a car will satisfy a 

bomber pilot? Will a jeep driver take 
four-wheel drive for granted on the truck 
he handles after the war? The buses of 
tomorrow—what will they be like? 

Right now, one guess is as good as an- 
other. But certainly, this new equipment, 
that millions of eager buyers are already 
dreaming about, will be light in weight— 
much lighter than is the rule today. And it 
will have to be strong, too, to stand up 
under the faster speeds that seem certain 
for the future. 

That is why we remind you now of the 
weight-saving possibilities of construction 
with U-S-S Cor-Tren. Used wherever 
strength is essential and where welding 
problems enter into the design, Cor-TEN 
will safely reduce weight for three good 
reasons, 





Cor-TEN is very strong—its yield point 
of 50,000 Ibs. per sq. in. min. is 1 times 
that of structural steel. Because its endur- 
ance limit is more than three times that 
of non-ferrous “light” metal, Cor-TEN has 
an amazing capacity to absorb vibratory 
and twisting stresses that rack the life out 
of bodies and frames. In addition, Cor- 
TEN has high corrosion resistance—4 to 6 
times greater resistance to atmospheric 
corrosion than plain steel. 

No Cor-TEN is available right now for 
car, bus or truck construction. What is 
being produced is going directly into war 
equipment. But Cor-TEeNn will be back 
when the fighting is over. So get the facts 
about this superior steel and plan to use 
it where it will do the most good. Our engi- 
neers will be glad to give you whatever 
information you need. 


USS High Tensile Steels 


AMERICAN STEEL & WIRE COMPANY, Cleveland, Chicago and New York 
CARNEGIE-ILLINOIS STEEL CORPORATION, Pittsburgh and Chicago 
COLUMBIA STEEL COMPANY, San Francisco 
NATIONAL TUBE COMPANY, Pittsburgh 
TENNESSEE COAL, IRON & RAILROAD COMPANY, Birmingham 
United States Steel Supply Company, Chicago, Warehouse Distributors 


United States Steel Exnort Company, New York 
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oil separator 


This efficient oil separa- 
tor, used as a part of the 
de-icing equipment on 
many military planes, is 
supplied by MERCURY 
to leading aircraft manu- 
facturers of both Army 
and Navy ships. 


Improved methods and 

quantity production have 
put us in a position to 
deliver these vital parts 
promptly in any quan- 
tity needed. 


dependability 


MERCURY know-how, 
developed over 23 years 
devoted exclusively to air- 

craft fabrication, makes 
this company a depend- 
able source of supply of 
aircraft parts and access- 
ories, assuring quality 
unswerving and deliveries 
on schedule. 


aluminum fuel and oil 
tanks e ailerons, fins, 
rudders and similar sur- 
faces @ aircraft parts and 
accessories. 


at Lhe. Cradle 
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Salt Bath Treatment 
(Continued from page 40) 
bath line, serious corrosion of the elec- 
trodes and subsequent arcing at the 
contacts will result. At least one of the 
companies manufacturing this type of 
furnace is now supplying electrodes 
welded to the holder. 
for changing electrode assemblies are 


also furnished at a nominal cost. This | 


latter arrangement makes it possible 
for one man to change the electrodes. 

When gas heated or external electric 
heated pots are used, the pot must be 
an alloy of chromium and iron. Metals 
containing high nickel are not satis- 
factory for holding barium chloride, 
which is the base of all neutrai salts. 
Barium chloride will attack the nickel 
and corrode the pot out in a very 
short time. Longer life will be obtained 
on the chrome-iron pots if they are 
first used as a cyanide or liquid car- 
burizing pot for 30 to 100 hours. 

Contrary to the opening paragraph 
of this article, many aircraft accessory 
parts such as instruments, hydraulic 
and lever mechanisms, etc., which are 
not highly stressed, are case hardened. 
These are small parts and are best 
treated by liquid carburizing. This 
process is adopted generally where 
parts are small and case depths are 
light (.025 in. or less). The problem 
of uniformity of case and cleanliness 
of the part after treating is readily 
overcome by liquid carburizing. This 
process is carried on in the same fur- 
naces that are used for the neutral salt 
bath process except that an activated 
cyanide salt is used. The cases are 
always fine grained and have high 
physical properties if correct tempera- 
tures are used. Warpage is generally 
less than that obtained from gas car- 
burizers. 

Operating times and temperatures 
are difficult to predict without know- 
ing the size and shape of the part, and 
the conditions it must meet in service. 
However, in general it is better to use 
lower temperatures and longer heating 
cycles in a neutral salt bath. Material 
treated in a salt bath should be heatéd 
at about 25-50 F. lower than it would 
be heated in a radiant or atmosphere 
furnace. Heating in the salt bath is 
faster due to direct heat contact, but 
longer soaking periods are possible as 
explained before. The cycle required 
in a salt bath is approximately one- 
half of that required in a radiant fur- 
nace. However, the lower temperature 
and longer soaking period has been 
found to be very useful when using a 
salt bath as the heating medium. The 
accompanying table gives a few steels 
and their recommended hardening tem- 
peratures and heating periods. 

Keep in mind that salt baths are not 
foolproof and they will not solve all 
your heating problems, but given the 
proper care and operation they are the 
best general means for the heat treat- 
ment of relatively small aircraft parts 
as well as the larger sheets, sections, 
forgings and structures made of alumi- 
num alloys. 


Hand equipment 
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a, 
STATEMENT OF THE OWNERSHI?. May. 
AGEMENT, CIRCULATION, BTC., RE )UIRE 
BY THE ACTS OF CONGRESS OF UGpgr 


24, 1912, AND MARCH 3, 193 


Of AUTOMOTIVE and AVIATION INDU STRigg 
published semi-monthly at Philadelphia 39, p,' 
for October 1, 1943. ; 
State of Pennsylvania 2 ain 
County of Philadelphia § > 

Before me, a notary public in ani for the 
State and county aforesaid, personally Ppeareg 
Joseph S. Hildreth, who, having been duly 
sworn according to law, deposes and <.ys that 
he_is the Business Manager of the “‘JTOMO. 
TIVE and AVIATION INDUSTRIES, and that 
the following is, to the best of his owledge 
and belief, a true statement of the « nership, 
management (and if a daily paper, th: ciroylg. 
tion), ete., of the aforesaid publication for the 
date shown in the above caption, rewired by 
the Act of August 24, 1912, as amend«:! by the 
Act of March 3, 1933, embodied in se: ‘ion 537, 
Postal Laws and Regulations, printe on the 
reverse of this form, to wit: 

1. That the names and addresses of the pub. 
lisher, editor, managing editor, and business 
managers are: Publisher, Chilton (ompany, 
Chestnut and 56th Sts., Phila. 39, Pa.; Editor, 
Julian Chase, 5601 Chestnut St., Phila. 39, Pa: 
Managing Editor, None; Business Manucer, Jos, 
S. Hildreth, York Lynne Manor Apts., City Line 


& Berwick Rd., Overbrook, Phila. 31, !a. 


2. That the owner is: (If owned by 2a corpora. 
tion, its name and address must be stuted and 
also immediately thereunder the names and ad- 
dresses of stockholders owning or holding one 
per cent or more of total amount of stock. If 
not owned by a corporation, the names and ad- 
dresses of the individual owners must be given. 
If owned by a firm, company, or other unin- 
corporated concern, its name and address, &s 
well as those of each individual member, must 
be given.) Chilton Company, Chestnut and 56th 
Sts:, Phila. 39, Pa. 

Holders of more than 1% of the capital stock 
outstanding of Chilton Company: C. A. Mussel- 
man, 260 Sycamore Ave., Merion Station, Pa.: 
J. S. Hildreth, York Lynne Manor Apts., City 
Line & Berwick Road, Overbrook, Phila., Pa.; 
G. H. Griffiths, 165 Montclair Ave., Montclair, 
N. J.; Charlotte M. Terhune, 160 E. 48th St., 
New York, N. Y.:; John Blair Moffett, Fishers 
Rd, Bryn Mawr, Pa.; C. S. Baur, 69-11 Yellow- 
stone Blvd., Forest Hills, L. I., N. Y.: J. 
Van Deventer, 270 West End Ave., New York, 


N. Y.; Mrs. Beulah Fahrendorf, 19 ‘Tunstall 
Rd., Scarsdale, N. Y.; Mary M. Acton, 260 
Sycamore Ave., Merion Station, Pa.; Mabel M. 


Musselman, 260 Sycamore Ave., Merion Station, 
Pa.: Dorothy S. Johnson, 1115 Fifth Ave., New 
York, N. Y¥.; Ann E. Tomlinson, c/o Bankers 
Trust Company, P. O. Box 704, Church Street 
Annex, New York, N. Y.; Ethel G. Breen, 
Trustee u/w of Charles W. Anderson, New (a- 
naan, Conn.—Beneficiaries: Robert C. Anderson, 
Percival E. Anderson, Charles W. Anderson, 
Jr., Annie L. Clark; John Blair Moffett, 1608 
Walnut Street, Philadelphia, Pa.—Agent for 
J. Howard Pew, J. N. Pew, Jr., Mabel P 
Myrin, Mary Ethel Pew; Elizabeth J. Bailey 
and Ellwood B. Chapman, Trustees Estate of 
James Artman, Deceased, 930 Real Estate Trust 
Building, Phila., Pa.—Beneficiaries: Franklin 


Artman, Vera Watters, Alvin C. Artman, Eliza- 
beth J. Artman, Marion A. Pratt, George H. 
Pratt, by assignment, Edwin Moll, by assign- 
ment ; 


Frederick S. Sly, 149-40 35th Ave., 
Flushing, L. I., N. Y. 

3. That the known bondholders, mort .agees, 
and other security holders owning or holding 1 
per cent or more of total amount of bonds, 
mortgages, or other securities are: (If there are 
none, so state.) None. 


4. That the two paragraphs next above, giving 
the names of the owners, stockholders, and ot 
curity holders, if any, contain not only ihe lis 


of stockholders and security holders as they ap- 
pear upon the books of the company but «!s0, ia 
cases where the stockholder or security holder 
appears upon the books of the company & trus- 


tee or in any other fiduciary relation, th: = 
of the person or corporation for whor pes 
trustee is acting, is given; also that th: 8a 


two paragraphs contain statements em! ~ 
affiant’s full knowledge and belief as tot ¢ 


cumstances and conditions under which tock- 
holders and security holders who do not ! bor 
upon the books of the company as trustees i 
stock and securities in a capacity other than 
that of a bona fide owner; and this affia:’ has 


no reason to believe that any other perso. = 
sociation, or corporation has any interest «= 're 


or indirect in the said stock, bonds, or °ther 
securities than as so stated by him. 

5. That the average number of copies 0 -_ 
issue of this publication sold or distri > 
through the mails or otherwise, to paic sub 


he 

seribers during the twelve months precedi' t , 

date shown above is (This ini “ms 

tion is..required from daily publications ' Pn 

JOS. 8. HILDRETH, Pres. & Business Mai 76 

Sworn to and subscribed before me this 3rd 
day of September, 1943. 


BESSIE F. HAMMO.D 
(My commission expires January 7, 1-°‘5-) 
[seaL.] 
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> 4 Here’s how you—yes, YOU—can carry out a 
smashing “‘pincer movement” against the Axis. Swing 
in on one flank with increased production of war goods! 
Drive in on the other with redoubled purchases of 
War Bonds through your Pay-Roll Savings Plan! 


You’re an officer in both of these drives. Your per- 
sonal leadership is equally vital to both. But have you 
followed the progress of your Pay-Roll Savings Plan 
as closely as you have your production? 

Do you know about the new Treasury Department 
quotas for the current Pay-Roll Allotment Drive? 
Quotas running about 50% above the former figures? You 
see, these new quotas are based on the fact that the 
armed forces need more money than ever to win the 
war, while the average worker has more money than 
ever before to spend. Particularly so, on a family in- 
come basis—since in so many families several members 


are working, now. 

temember, the bond charts of today are the sales 
curves of tomorrow! Not only will these War Bonds 
im»lement our victory —they Il guard against inflation, 
an they ll furnish billions of dollars of purchasing 
pover to help American business re-establish itself in 
th: markets of peace. 


o get this new family income plan working at once. 


Your local War Finance Committee will give you all 
th details of the new plan. Act today! 

; This advertisement prepared under the auspices of the War 
& Advertising Council and the U. S. Treasury Department. 






































XLET’S KEEP ON Backing the Attack! 
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The host of spring shapes made at B-G- R~ 


the hardest-bitten ‘‘doodler” happy for life. Yet every bend 





Weld Recorder 


(Continued from page 82) 


corder in checking IT, the “invisi’)le” 


variables, Current and Time. The 
other three variables which deter) ine 
the risistance, R, can be controlle: by 


visual shop supervision. The reco 


can be used only with synchrono sly 
controlled welding timers and is cor sid- 
| ered as an accessory to good line ». zy. 
| lation, voltage compensation, sequ nce 
timing, and other devices for provi ing 
| uniform welding control. The pur. ose 


of the recorder is to compare the | lee. 


or twist has a definite function—or it wouldn’t be there! 
B-G-R spring engineers are “doers” not ‘‘doodlers''—when 


it comes to spring design. They are interested in making 


every spring perform a job—in the most 
. efficientway. Eventhe simplest spring design 
may require the services of every department at 
"¢ B-G-R—from laboratory—to tool room—to machine 
‘ —to heat-treating—to inspection. B-G-R’s answer 
to spring complexities is—simplification. It saves 


trical conditions under which a test 
weld is made on the job. When use: in- 
telligently, it is of great assistance to 
the Production Department, We! Jing 
s. Supervision, Welding Maintenance, and 
.- would keep Sales Department. 
Bellanca Again Making 
| Complete Airplanes 
| Bellanea Aircraft Corp. has resumed 
manufacture of complete airplanes at 





{ time—materials—and tempers. Get the benefit of 
B-G-R spring skill today. 


: Wire Form Smal Stominas [A SS PAS | 
AARNES ESS | 


its plant in Neweastle, Del., after a 
two-year lapse. It is producing the 
Ranger army gunner trainer, a two-en- 
gine, five-passenger training plane. 
Bellanca ceased commercial delivery of 
planes in September, 1941, after reduc- 
| ing such production in 1939 to concen- 
| trate on making parts for Martin 
| bombers. 





ERFERRTON 


Vice 
FOR se ogng SUNS e 


$ Ror ont ANN GAN 











The Post Office Requests 


—that you include your 
| Postal Zone Number in 
the signature of all your 


PRECISION CUT 
Any Matenal-Any Quantity 





advertisements, 





Our large modern plant is ready to serve you if you 
whether you need a single gear or a produc- F 
tion run. We have the facilities and the 
equipment for fast, accurate, low cost pro- 
duction. We also produce generated tooth 
racks in any desired length, from 4 to 16 
diametral pitch; 
14% or 20° 
teeth. Precision 
SurfaceGrinding. 
Sprockets for 
Roller Chain. 
You'll find it ad- 
vantageous to 
entrust your 
work to us. 

ASK for ESTIMATES 


are ina city or town that 
has been zoned. 
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